Loyola University Chicago

Loyola eCommons
Master's Theses

Theses and Dissertations

1994

A Portrait of William Maclure as Scientist: Advocate of
Utilitarianism for American Education
Roger Nosal
Loyola University Chicago

Follow this and additional works at: https://ecommons.luc.edu/luc_theses
Part of the Education Commons

Recommended Citation
Nosal, Roger, "A Portrait of William Maclure as Scientist: Advocate of Utilitarianism for American
Education" (1994). Master's Theses. 4075.
https://ecommons.luc.edu/luc_theses/4075

This Thesis is brought to you for free and open access by the Theses and Dissertations at Loyola eCommons. It
has been accepted for inclusion in Master's Theses by an authorized administrator of Loyola eCommons. For more
information, please contact ecommons@luc.edu.
This work is licensed under a Creative Commons Attribution-Noncommercial-No Derivative Works 3.0 License.
Copyright © 1994 Roger Nosal

LOYOLA UNIVERSITY OF CHICAGO

A PORTRAIT OF WILLIAM MACLURE AS SCIENTIST:
ADVOCATE OF UTILITARIANISM FOR AMERICAN EDUCATION

A THESIS SUBMITTED TO
THE FACULTY OF THE GRADUATE SCHOOL
IN CANDIDACY FOR THE DEGREE OF
MASTER OF ARTS

DEPARTMENT OF EDUCATIONAL LEADERSHIP AND POLICY STUDIES

)

BY
ROGER NOSAL

CHICAGO, ILLINOIS
MAY, 1994

Copyright by Roger Nosal, 1994.
All rights reserved.

ii

PREFACE
The following discourse is intended as a contribution to the history of ideas as they
pertain to the American educational environment. It was born out of my personal and
professional interests in science, science education and educational philosophy. William
Maclure represents a transitional historical figure whose progressive ideas about education
disavowed an entrenched, religiously-influenced, classical curriculum on behalf of a
socially enlightened, scientifically-oriented and progressively administered, educational
program. Several seemingly divergent facets of Maclure's complex character and unique
utilitarian philosophy made simple characterization difficult.
l

In preparing this manuscript, it became readily apparent that the complexity of the
subject lay in his integration of seemingly disparate ideas. As a prime example, William
Maclure's participation in the socialistic New Harmony communitarian experiment for the
purpose of establishing an educational institution intent on developing individual selfreliance to promote a democratic federation is perhaps the most glaring illustration of ideas
in seemingly diametric opposition. Nevertheless, several common threads unite this and
other rather superficial contradictions. The most significant of these, one that lies at the
heart of Maclure' s collection of philosophical imperatives, is science. Maclure was a
scientist, not by formal profession but by example, and his empirical, scientific
perspective inspired his relatively diverse philosophical opinions. As one of his
biographers has suggested,
We only get insight into Maclure's intense interest in geology when we realize
that it is regarded as an aid to a larger interest, which in character, is

Ill

humanitarian rather than purely scientific, and has for its prime object the
amelioration of mankind. I
I have drawn the character of Maclure as a collector of all manner of specimen and an
accumulator and synthesizer of ideas. He was not an educator, practicing pedagogue nor
even an originator of the methods or ideas he preached. He was, however, responsible
for introducing Pestalozzian educational methods to and implementing a scientific
curriculum within the American educational community, establishing a model vocatio~al
training program and philanthropically fostering the practical education in the youthful
American democratic republic. For these reasons alone, his perspective is worthy of
historical consideration.
To avoid unnecessary repetition by regurgitating previously well researched
information on Maclur~y Arthur Bestor, John Doskey, William Kipnis, and others,
and to move beyond their insights into Maclure's character, I have focussed this
monograph of Maclure on his social, scientific and utilitarian perspectives that coalesced
into an educational plan for teaching students how to think. The chapters are organized to
provide historical and philosophical background, convey the logical evolution of Maclure's
social ideology, establish Maclure's scientific reputation and demonstrate the merger of
Maclure's scientific perspective with his utilitarian educational philosophy.
Chapter I offers an introduction and overview of Maclure's social ideology relative to
other enlightened luminaries and philosophers. My purpose in preparing this material was
to provide historical background and emphasize Maclure' s views in the general context of
early nineteenth century American history.
Chapter II explores the development of Maclure' s educational ideology in light of his
presumed early academic influences, drawn from his extensive travel experiences and with

I Charles Keyes, William Maclure: Father of Modem Geology, Pan-American
Geologist 43, no. 2 (September 1925): 93.
iv

respect to his devotion to Jeffersonian democracy. This chapter is decidedly focussed on
the potential social impact education generated in the mind of William Maclure.
Furthermore, I reveal how important empiricism and utility were to Maclure' s educational
philosophy.
Maclure's empirical and utilitarian views conspired to cultivate his scientific
perspective as illustrated in Chapter III which establishes Maclure's reputation as a scientist
with considerable detail. I chose to confront the science vs religion debate, because it was
an important factor in scientific speculation as well as educational reform. By invoking the
relevant and provocative discourse between genesis and geology as outlined in Genesis and
Geology by Charles Gillispie, I intend to show how the development of science, and in
particular geology, tended toward assimilation and eventually accommodation with
religious beliefs. Maclure's own agnosticism and aversion to dogmatic indoctrination
solidified his relatively empirical scientific perspective and prevented him from cornrniting
himself to any theoretical school.
Chapter IV unites the social ideology implicit in Maclure's educational philosophy
with his scientific perspective, culminating in the establishment of a scientifically-oriented
educational plan. Pestalozzian methodology, for which he was the American
representative, the science curriculum, of which teaching, research and publication were
integrated components and the empirical and manual emphasis on general learning as well
as vocational training were part of his comprehensive educational plan. This plan,
organized for New Harmony, illustrated the merger of ideas and adherence to the learning
process to which he was so devoted.

v
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CHAPTER I
THE GENERAL CONTEXT OF WILLIAM MACLURE'S IDEAS
Occasionally during the course of historical inquiry a figure who defies simple
characterization emerges from the miasma of one historical event or period casting shadows
over several historical environments. Frequently the figure is identified solely with that
historical event regardless of the significance of his or her other contributions. For the
complex figure of William Maclure, whose association with Robert Owen and the socialist
experiment at New Harmony is augured in the history of communitarian education,
historical characterization is incomplete. Although his reputation in history as an advocate
and philanthropist on behalf of Johann Pestalozzi's educational methods is well
established, William Maclure's contribution to science, and concomitantly to science
education, has remained somewhat obscure, and its significance in educational history
seems conspicuously absent.
Maclure's neglect in the history of science education is not surprising considering
how little is known about his own education or about childhood influences that aroused his
penchant for science. Probing his Scottish background has revealed only fodder for
speculation about where his motivation for geological exploration or his obsession with
travel originated. However, in spite of the absence of any formal training, his forays into
science and the wealth of experience he accumulated during his nearly constant travels
earned Maclure remarkable distinction as a preeminent American geologist and avid
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2

collector of natural history artifacts. I Several pioneering ventures through the American
wilderness, from which he ultimately produced the first geologic survey and map of the
eastern half of the United States, brought him renown among his fellow members of the
American Philosophical Society to whom it was first presented in 1809. Moreover, as
president of the Academy of Natural Sciences, and as a member and president of the
American Geological Survey he was responsible for uniting common interests in science
and promoting scientific endeavors and expeditions, several of which he himself led.
Furthermore, from his frequent and rather lengthy travels throughout Europe, Asia and
the Americas during the first quarter of the nineteenth century, he was introduced to a
veritable "Who's Who" of eminent scientists, the progeny of Europe's period of
"Scientific Enlightenment." They impressed him with industrial and agricultural
innovations wrought by application of their scientific discoveries; achievements that
aroused his interest in extending the utilitarian benefits of science by educating society at
large to the prospects of scientific inquiry and the practicality of scientific application.
His observations gathered during these travels are devoted to industrial, agricultural
and cultural progress, and the utilitarian nature of Maclure' s accounts reflects the
sociological ethos of the various regions he visited. In fact, seldom during these trips did
Maclure describe the scientific research he encountered or even that which he himself
conducted without mentioning its potential utility and its value to the region.2
Consequently, Maclure's travels represented more than scientific expeditions. No less
significant to him than the geological findings he collected were his observations of local
IJ. Percy Moore, "William Maclure--Scientist and Humanitarian," Proceedings of
the American Philosophical Society 91, no. 3 (August 1947): 234. See also: Samuel
G. Morton, "A Memoir of William Maclure, Esquire," Academy of Natural Sciences,
(1841); reprint (Philadelphia: Merrihew and Thompson, 1844).
2A thorough treatment of Maclure's European journals and their historical context is
found in the following collection: The European Journals of William Maclure, John S.
Doskey, ed. (Philadelphia: American Philosophical Society, 1988).
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customs, methods of manufacturing, mining, refining and construction, agricultural
operations and food distribution, health habits and social conditions. As Charlotte M.
Porter suggests in her review of Maclure' s European journals, "Maclure' s concern about
the state of the inhabitants upon the land is in no way peripheral to his geological purpose.
Their welfare he argues convincingly, is directly proportional to their understanding of the
earth on which they tread."3 Indeed, Maclure saw human beings inexorably dependent on
nature. In his view, the very existence of a region's inhabitants was defined in terms of
the geography and geology of where they lived, and their civilized development depended
on their ability to harness nature's power and utilize the natural resources they possessed.
For that reason, several of Maclure' s scientific observations were described in economic
terms.4
Although this utilitarian perspective was not novel, for social or utilitarian value has
nearly always been a fundamental catalyst to the pursuit of scientific discovery, Maclure's
version suggested that it was the penultimate panacea for the problems plaguing modern
industrial society. Like many of his contemporary social reformers with whom he was
acquainted, he embraced and promoted education as the primary vehicle for conveying
utilitarian remedies to the vicissitudes of a rapidly changing society. However, regardless
of his consistent advocacy of utilitarian ideals, Maclure' s philosophy cannot be categorized
as simply utilitarian. Even though he seemed convinced that the pursuit of utilitarian
motives was likely to provide the most good to society in the form of economic prosperity,
Maclure did not believe that the success of such progress would ensure prosperity for the
greatest number of people. He did not suffer from the illusion that any institution or
3Charlotte M. Porter, review of The European Journals of William Maclure,
John S. Doskey, ed., in The British Journal of the History of Science 23 (March 1990):
104.

4John S. Doskey, ed., The European Journals of William Maclure (Philadelphia:
American Philosophical Society, 1988), xv - xvi.
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benefactor could guarantee sustained prosperity for the masses as well as the wealthy.
Instead, Maclure remained optimistic that individuals, given the opportunity and freedom
to learn and apply their acquired knowledge, would develop and administer the benefits of
progress by and for themselves. What originally drew him to Owen's communitarian
experiments in education were the potentially self-sustaining attributes that utilitarian
education fostered in its pupils. This philosophy coincided rather neatly with other
alternative forms of education that emerged from "enlightened reason" during this period
and served as the ideological antidote for the social inequities exacted by the Industrial
Revolution.
While the progress generated by the Industrial Revolution fueled a capitalistic frenzy
creating prosperity for some, it did so at the expense of a massive, cheap and unskilled
labor force. Growing economic disparity, especially evident in Europe where social
upheaval in several countries threatened to undo economic progress, created circumstances
that hastened reform. The notion that education could serve as the vehicle for correcting the
social and economic divergence created by capitalistic competition emerged as an
historically significant response. Amelioration of disenfranchised workers and their
children through education promised social adjustments that could conceivably free them
from their drudgery and exploitation, elevate their economic status and allow them to share
in the benefits of the progress wrought by their labor. In this scenario, mass revolt would
be avoided and progress could continue unimpeded. Interestingly, revolt was not
something William Maclure considered necessarily threatening to civilization even though
the potential collapse of scientific and industrial progress remained a threat. Having
witnessed firsthand several revolutions that occurred during his lifetime, he believed, as
William Kipnis suggests, "that in most instances the common people were a bit better off
afterward. But for him, as well as those less sanguine, education was at the very least to
help smooth the transition into the mechanistic age; it was the only possible key to building
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a rational world."5
Most reformers undertook to administer educational programs focussed on the basic
skills of reading, writing and arithmetic because mastery of these was fundamentally
prerequisite to survival in the industrial age. However in addition to these skills, Maclure
believed that an understanding of science was both advantageous to existence and essential
for the continued prosperity of the industrial system. Science training therefore became a
prominent component of Maclure' s educational plan. In a very practical sense, Maclure
envisioned science education as the bridge spanning the social and economic gaps that were
widening between workers and the industrial aristocracy, because it focussed on applied
utilitarian skills and fostered the appropriate principles for learning. This emphasis was,
of course, a departure from the traditional formal education available at the time.
The traditionally immutable principles of the classical educational curriculum, a
curriculum that was neither accessible to the vast majority of people nor applicable to the
myriad of social manifestations rapidly appearing, seemed rather ill-equipped to address
the concerns of reform-minded educators. Maclure, himself the product of classical
training, despised the elements of his formal education recalling, "the furious manner in
which a reverence and respect for everything ancient was flogged into me."6 He regarded
the classical curriculum as useless and saw in its method and content little of value in
preparing students for the society facing them. However, the utilitarian emphasis Maclure
so avidly endorsed not only addressed the needs of a burgeoning industrial society but
offered reciprocal benefits by promoting some measure of social equality while preserving

5William Frank Kipnis, "Propagating the Pestalozzian: The Story of William
Maclure's Involvement in Efforts to Affect Educational and Social Reforms in the Early
Nineteenth Century," (Ph.D. dissertation, Loyola University of Chicago, June, 1970),
6.
6William Maclure, Opinions on Various Subjects Dedicated to the Industrious
Producers, 3 vols. (New Harmony, Indiana: The School Press, 1831 - 1838), I: 439.
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the merits of technological progress.
Such an educational imperative represented the compromise that many of the
"enlightened brethren" -- those reform-minded descendents of the Enlightenment -- adopted
in order to justify the optimism of progress with the reality of capitalism. Although there
were several philosophers who engaged in advocating social reform through education,
perhaps most prominent among them being Jean Jacques Rousseau, relatively few became
successful practitioners. The monitorialists, Joseph Lancaster and Reverend Dr. Andrew
Bell, Phillip E. von Fellenberg, Pestalozzi and Owen established various independent
institutions dedicated to several distinctive educational purposes. Maclure's familiarity with
each of these educators and their programs certainly contributed to his own educational
philosophy. Pestalozzi's school in Yverdon, Switzerland, where Maclure first visited
during the course of his travels in 1805, and on at least six subsequent occasions, was the
most progressive and influential example of the educational reforms taking place. It would
serve as the methodological model embraced by Maclure and embodied in the educational
experiment at New Harmony, in 1825.
Remarkably, in spite of Maclure' s acquaintance with these venerable philosophers
and practitioners of educational reform, his experience in education before New Harmony
was primarily peripheral. He limited his involvement to philanthropic support for private
schools in Europe and the United States. His only attempt at establishing and
administering an original educational program remained unrealized when a partially
executed plan for an agricultural school in Alicante, Spain, during the winter of 1822 1823, was thwarted by political unrest.7 Prior to his arrival at New Harmony he was
never known to have taught students himself nor ever to have administered an educational

7Doskey, xxxvii - xxxix. The counterrevolutionary government supported by
French armies threatened to expropriate Maclure's property, and he left with his plans for
an orphan school based on Pestalozzi's methods unrealized.
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plan. Nevertheless, his frequent and at times lengthy visits with Pestalozzi at Yverdon left
an indelible impression with him. In fact, he was so convinced of the viability of object
teaching that he offered to establish and financially support a school under Pestalozzi's
tutelage in the United States, an offer which Pestalozzi declined.8
Of his visit to von Fellenberg's industrial and agricultural schools in Hofwyl, m

1813, Maclure acknowledged their appeal as training academies but disapproved of the
anti-democratic views of their schoolmaster.9 He was also well acquainted with the
monitorialist schools, many of which he visited during his travels of the British isles in

1824. In that same year he spent time in New Lanark, Scotland, where Robert Owen had
created an infant school and an institute for character formation at his model factory
community. This established industrial village anticipated the socialistic model upon which
Owen's collaboration with Maclure' s assemblage of Pestalozzian teachers would
presumably rely at New Harmony.IO
However, whereas education at New Lanark was created, supported and

8Doskey, xxvii. Maclure eventually did establish Pestalozzian schools in France as
well as in the United States prior to the experiment at New Harmony. In each case, he
employed teachers formerly at Yverdon. Joseph Neef, with Maclure's support, opened
the first Pestalozzian school in the United States in Philadelphia, in 1806. Madame Marie
D. Fretageot and William Phiquepal d' Arusmont were Pestalozzian teachers also employed
in various experimental schools underwritten and organized by Maclure. All of them
eventually joined Maclure at New Harmony as well.
9Moore, 234.
IODoskey, xxxix. The tutorial system was in use throughout the British isles and
Maclure makes reference to specific monitorial schools in Dublin, Edgeworthtown, and
several small villages. The Reverend Dr. Andrew Bell, an Anglican missionary who
supervised an orphanage in India, and Joseph Lancaster, a Quaker schoolmaster in
Britain, independently organized and conducted classes in monitorial systems of
instruction intended to combat illiteracy in Ireland and England. Owen's efforts in
education went beyond literate instruction and were devoted to educating workers and their
families with the intention of establishing "the appropriate character." See Gerald L.
Gutek, A History of the Western Educational Experience (Prospect Heights, Illinois:
Waveland Press, Inc., 1987), 285.
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administered by Owen as part of his planned community, Maclure's experimental schools
received his financial support and some direction but little of his direct participation in
administration or teaching. Furthermore, unlike Pestalozzi, who established,
administered and taught at his own school, and in contrast to Joseph Neef, Maclure's
educational colleague and Pestalozzian protege whom he brought to New Harmony,
Maclure did not teach any classes, not even a science class. It is unlikely he ever intended
to do so. Although he was theoretically aligned with the pedagogical responsibilities
required of educators, he rarely participated in their exercise at New Harmony, or
elsewhere for that matter.
For Maclure, the educational experiment at New Harmony represented something
other than the indoctrination of community members to the communitarian ways of life as
Robert Owen envisioned it. Although he was inclined to support certain socialistic aims in
theory, Maclure believed that the primary responsibility for education was to teach pupils
how to investigate their environment and apply their understanding toward useful, viable
pursuits that would presumably improve their socio-economic situation. Toward this end,
he found his greatest ally in science, wherein nothing but truth resided. For him, the
pursuit of scientific discovery fostered the appropriate educational perspective, and that
perspective rested on the inevitability of truths verified by scientific research that could not
be dismissed by the vagaries of caprice or metaphysical speculation. Because Maclure was
devoted to research he was sympathetic to the priority research enjoyed among the
scientists he had recruited to New Harmony. For that reason, scientific research was the
basis of his educational program. As Arthur Bestor indicates, "Maclure, a scientist in his
own right, envisaged a close connection between teaching, research, and publication. He
would replace the old classical curriculum, but he would replace it with a program in the
sciences that would be intellectually significant because pupils would study under men
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actually engaged in research. I I
It was on behalf of scientific research that Maclure justified his perpetual impulses to

travel, and ironically, prevented him from administering his educational plan himself. In
fact, Maclure limited his administrative responsibilities for the educational phase of the
New Harmony experiment. He was frequently absent from New Harmony preferring to
act as the purveyor of Pestalozzi's teaching methods and the advocate for its utilitarian
emphasis through his frequent writings rather than as participant in their application.12 It is
perhaps this detachment from the actual application of educational initiatives as well as the
lack of a truly original educational philosophy that casts a shadow of doubt over Maclure's
educational contributions and historical significance.
While Rousseau and Owen created novel theories that promoted education as a tool
for social reform, Maclure seemingly gathered together ideas that reflected the ideals of the
"Enlightenment" and the practicality of economics in order to assemble the rationale for
utilitarian education. In fact, Maclure might be distinguished more appropriately for his
role as an assembler of ideas and people of significance to education and as a collector of
artifacts pertinent to educational instruction than as an educator. Kipnis' synopsis of
Maclure's preparation for the New Harmony experiment illustrates this point.
By agreeing to join the New Harmony community, he [Maclure] had greatly
influenced the decision of several distinguished scientists as well as teachers
experienced in Pestalozzian methodology to throw in their lot with the experiment.
He had made arrangements for shipment to the tiny village on the Wabash of
literally tons of specimens of natural phenomena he had collected over the years, in

11Arthur E. Bestor, Jr., Backwoods Utopias (Philadelphia: University of
Pennsylvania Press, 1950), 192.
I 2Many of Maclure' s educational and utilitarian ideas appeared first in The
Disseminator of Useful Knowledge, 2 vols. (New Harmony, Indiana: School of
Industry Press, 1828 - 1830), and in the New Harmony Gazette, which functioned as the
local newspaper wherein Maclure's educational prospectus for New Harmony appeared on
February 15, 1826. Many of these articles and writings were assembled later by students
at New Harmony under the title Opinions on Various Subjects Dedicated to the Industrious
Producers, 3 vols. (New Harmony, Indiana: The School Press, 1831 - 1838).
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addition to books and scientific apparatus he had purchased. Crates loaded with
these items were continually arriving. Thus, in terms of teaching potential and
equipment necessary to establish a school system that would serve as an object
lesson to the rest of the civilized world, he had insured a seeming abundance of the
proper ingredients; and he was sure that in the Pestalozzian method he had a superb
formula for combining these ingredients.13
When considered relative to his American contemporaries, enlightened and
scientifically oriented thinkers like Benjamin Franklin and Thomas Jefferson, who were
influential theorists of education in the United States, the character of William Maclure
finds some remarkable parallels. There is no doubt that both Franklin and Jefferson were
influenced by enlightenment philosophy from whose logic they fashioned distinctive
American educational perspectives.14 The "Age of Reason" awakened them, as it had
Maclure, to the realization that life could be examined in terms of sensory experience alone
rather than by faith alone. This meant that observation of nature could reveal the unknown
causes of natural phenomena. If nature could be understood than it could be harnessed and
utilized through the application of scientific analysis and methodology. Franklin and
Jefferson comprehended the value of science education, and each independently proposed
curriculum plans for schools that included science and emphasized some semblance of
practical utility .15 Even beyond the academic purposes, Maclure recognized that both

13Kipnis, 192.
14Noble Cunningham, In Pursuit of Reason: The Life of Thomas Jefferson
(New York: Ballantine Books, 1987), 137.
15Jefferson's proposed curriculum for his university, although steeped in classical
educational traditions, included courses in science and engineering. Franklin's proposal in
1749, for an American Academy devoted to training for employment and establishing a
common, American vernacular was analogous to the utilitarian focus Maclure envisioned
for his idealized schools. In addition to its emphasis on preparation in the English
language the Academy offered a nonclassical curriculum directed toward vocations or
professions including subjects in navigation, science, surveying, practical accounting,
public speaking, modem languages, printing, engraving, carpentry, ship building and
other manual skills. See Gutek, A History of the Western Educational Experience, 156 158.
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Jefferson's and Franklin's liberalism could in large measure be attributed to their interest in
science.
From his acquaintance with Jefferson and his familiarity with Franklin's Academy,
which he visited in 1824, Maclure saw that education in the United States was fertile
ground for sowing the seeds of utilitarian reform as well as for establishing schools
dedicated to promoting scientific education and experience. His established reputation as a
scientist along with the rather diverse range of scientific associations he had cultivated and
the large collection of artifacts, suites of minerals, rocks and natural curiosities were
obviously advantageous to educational institutions. Like the libraries he posthumously
endowed and the museums he supplied, William Maclure represented an aggregate
accumulation of scientific and educational resources. These attributes alone contributed to
the development of education, and particularly science education, in America during the
early nineteenth century and beyond.
Although science gradually gathered respect both as a distinctive research pursuit as
well as an academic discipline, secular education in the United States did not readily
embark on a scientific odyssey. The avant-garde liberal and utilitarian educational subjects
like science did not displace the traditions of classical education. Even Thomas Jefferson's
relatively progressive philosophy of education was formulated on the premise of the
classical curriculum. The value of scientific discovery did not distort Jefferson's view of
education as a selective process grounded in its responsibility for promoting the skills and
values of a republican society rather than a scientific or religious one. Although Maclure
disavowed any religious purpose for education and was also antagonistic to any political
focus, he believed education rightly belonged to those who intended to produce something
of tangible use rather than functioning as a means for gaining social privilege. Maclure
made one significant distinction between the two types of careers education was
responsible for producing. "All trades and professions may be divided into two great
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classes, those that give you something solid and useful -- the produce of labor bestowed
on matter, and those that give you only air modified by the throat and mouth in sounds
called words."16 Of the second group, the unproductive pursuits, those of a political,
ornamental or religious nature, belonged lawyers, physicians, clergy and certain
professors, all of which were abhorrent careers to Maclure.
Maclure's notion of social improvement did not include nonproductive and idle
application in social aesthetics, and he consequently did not endorse education in the
subjects that he perceived enlightened only the tastes of society and not the senses of the
individual. In his view, subjects such as the ancient languages and literature
only serve to disguise the truth. A void all that turns on the pivot of imagination ...
Nothing but positive knowledge ought to be taught to children, -- the properties of
matter and motion, -- truths that don't change with the caprice of fashion or
opinion, but make the same impression on the senses of all sensitive beings such
as natural history, arithmetic, mathematics, etc.17
Maclure' s world was practical, logical and scientific in nature. Science was central to
Maclure's vision of education, it was the basis for his utilitarian philosophy for social
reform, and it fostered the merger of utilitarian ideals with Pestalozzian teaching
methodology intended for the educational experiment at New Harmony. If one had queried
Maclure as to which academic pursuit was most important, he might well have replied,
"Science."
In this regard, his collection of educational ideas bares a striking resemblance to the
philosophy of Herbert Spencer, the sociological theorist whom he proceeded. Like
Maclure, Spencer was an adherent to "naturalism" and believed education should have
utilitarian aims rather than serve as a traditional process for promoting ornamental
knowledge obtained from a classical education. Furthermore, in spite of his Victorian

16Maclure, Opinions, II: 126.
17Maclure, Opinions, I: 93.
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origins, Spencer derided the curriculum of a classical education, because it tended to
encourage "submissive receptivity instead of independent activity."18 His perception of
science as the "knowledge of most worth" was also the foundation for his educational
philosophy. He argued that science was the key element for understanding the intrinsic
values of life and served as the vehicle for social evolution and development as well.19
However, unlike Maclure, Spencer adhered to the doctrine of individualism, an
extrapolation of the Darwin and Wallace evolution theory to explain social conditions.
Where Maclure defined scientific inquiry by its logical and practical utilitarian benefits to
society, Spencer accorded science with a religious aspect such "that it alone can give us
true conceptions of ourselves and relation to the mysteries of existence."20
The value Maclure placed on science and its implications for education and society
anticipated later social manifestations and educational perspectives of science perceived by
Spencer and others rather than igniting any immediate interests in science. This is
undoubtedly attributable to the context within which his views were received. In America
during the early 1800s, acceptance of a scientifically based educational curriculum being
promoted by an "avowed atheist" like Maclure was unlikely to curry favor among the
religiously oriented educators who administered most schools, academies and colleges.
Religious dogma was the preeminent ideology underlying educational objectives in
American schools and colleges during this period. However, with the rapid expansion of
the Industrial Revolution representing the technological offspring of scientific discovery,
the impetus for progress and prosperity gave rise to a new function for education and

IS Andreas Kazamias, ed., Herbert Spencer on Education (New York: Teachers
College Press, 1966), 3.

19Herbert Spencer, Essays, Scientific, Political and Speculative (London: D.
Appleton and Co., 1910), I: 10.
20Spencer, Essays, Scientific, Political and Speculative, I: 42.
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offered independence from the guiding providence of religious doctrine. For example,
during the 1820s, Horace Mann had begun to convince taxpayers and industrialists that
education was a good investment in order to train and prepare workers to assume
responsible roles in industry and government. The realignment of educational programs
with respect to the overwhelming economic needs and the expanding character of progress
drew the emphasis of education away from religious elements and toward utlititarian
objectives. In essence, this educational reaffirmation reflected a readjustment of social
values as well. For Maclure this meant that religion might ultimately be displaced by
science, because science possessed the power to unravel the mysteries and natural
phenomena previously taken on faith.
In many respects, religious faith gave way to the natural logic of scientific reason.
While the institutions of religious thought that had governed western culture had removed
mankind from its link to nature, science brought mankind back toward it. Nowhere was
the renewal of the relationship between mankind and nature more acutely felt than in the
studies of geology and natural history. In both areas Maclure made contributions but not in
a conscientious effort to directly challenge any connections with religious dogma. In spite
of his admitted atheism and aversion to dogmatic teachings, Maclure held the view that
religious convictions were personal, and it is likely that he harbored a belief in some divine
Creator. In a letter to Benjamin Silliman, a profesor of chemistry and geology at Yale
University, Maclure described an address he delivered in 1828; "the principal topic was
the moral relations of science and the expositions it gives of the mind and thought of the
Creator as recorded in his works."21 In fact, Maclure expressed his adherence to the
moral teachings of Christ that he believed should form the basis for developing the ethics
and morals of children. As J. Percy Moore suggests, Maclure was not entirely
21George P. Fisher, The Life of Benjamin Silliman, 2 Vol. (New York: 1866),
I: 285.
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antagonistic to organized religion but in fact
admired the Quakers, both because they had divested themselves of the trappings
of most religious bodies and had "substituted hope for fear" but especially because
"they settled their religious and personal problems without recourse to priests or
lawyers."22
Maclure did not witness the public eruption of controversy between science and
religion, for it did not publicly surface until presentation of the evolution theory before the
Linnean Society in 1858, eighteen years after his death. Research in natural history and
geology prior to this time had remained confined to theories less threatening to established
religious dogma. In fact, scientific research generally reflected the more tangible utilitarian
and economic character of progress generated by industry rather than the lofty parallels of
evolution theory. Although the progress achieved by scientific discovery appeared to have
infinite potential, its power was by no means absolute. Even the most ardent proponents
of the utilitarian benefits of a scientific curriculum, e.g., T. H. Huxley, Michael Faraday,
Charles Lyell, Robert Owen, recognized the limitations of science.23 Science did not
provide absolute proof, it offered only a clearer picture, an approximation that approached
an understanding of the true nature of all phenomena. Bertrand Russell proffered an apt
description of the provocative ideological challenge science posed to religion during this
period:
In the prescientific world power was God's. There was not much that man could
do even in the most favorable circumstances and the circumstances were liable to
become unfavorable if man incurred the divine displeasure. This showed itself in
earthquakes, pestilences, famines and defeats in war. If you wished to slip
through life without disaster, you must be meek . . . aware of your
defenselessness, and constantly ready to confess it. In the scientific world all this
is different. It is not by prayer and humility that you cause things to go as you
wish, but by acquiring a knowledge of natural laws.24
22Moore, 246. Also see: Maclure, Opinions, II: 145.
23Kazamias, 29 - 31.
24Bertrand Russell, The Impact of Science on Society (New York: Simon and
Schuster, 1953), 14 - 15.
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Maclure regarded the study of science as the necessary vocation for society. His
conception of education adhered to utilitarian motives based on strictly practical scientific
understanding. Although he shared several of the enlightened philosophies of many of his
contemporaries and advocated social reform tempered by reason and drawn from
education, his was a vision of education derived from the conditions of living and achieved
by the mastery of scientific methods. Unquestionably, his educational mission was the
elimination of ignorance, and his social quest, the education and subsequent elevation of
the "industrious producers" frequently regarded as the underprivileged laborers. Like
nearly all reform-minded philanthropists, William Maclure hoped his brand of education
would contribute to the formation of character. His letter to Silliman, dated October 19,
1822, provides a thumbnail sketch of his mission:
In reflecting upon the absurdity of my own classical education, launched into the
world as ignorant as a pig of anything useful, not having occasion to practice
anything that I learned, . . . I had been long in the habit of considering education
one of the greatest abuses our species were guilty of, and of course one of the
reforms most beneficial to humanity, and likewise offering to ambition a fair field.
Almost no improvement has been made in it for two or three hundred years; there
was immense room for change to put it on a par with other functions of civilization.
The task appeared easy, and the credit to be acquired by any change considerable,
for nearly the same reasons. I adopted rock-hunting as an amusement in place of
deer or partridge hunting, considering mineralogy and geology as the sciences
most applicable to useful practical purposes, but, like most of the things of the
greatest utility, neglected, -- having long given up all idea of changing the opinions
of man as a labor far above my abilities. I have been endeavoring, for some
twenty years, to change the education of children, and stumbled by accident about
eighteen years ago on the school of Pestalozzi in Switzerland, which subserved the
useful purposes I had formed to myself of a rational education. I have been ever
since doing something towards propagating and improving the scheme, and the
success in the fruits are more than I expected, . . . but has not been able to
penetrate deep into the crust of prejudices which is early interwoven with our selflove, so as to make the greatest part of mankind jealous and inveterate enemies of
any system that gives knowledge on cheaper terms than they themselves paid for it;
though I have little doubt that in time some such system will generally prevail in our
country, where the power, being in the hands of the people, through the medium
of our popular governments, renders a diffusion of knowledge necessary to the
support of freedom, and of course the necessity of an almost equal division of both
property and knowledge, which the advantages given to those who can afford to
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send their sons to colleges very naturally counteracts.25
As a collector of ideas and through his generous philanthropy he embraced and
promoted Pestalozzian teaching methods, supported experiments in social
communitarianism, encouraged the education of workers, established and endowed
libraries and museums, and anticipated the eventual preeminence of science in education
and society as well. He was a recognized scientist, considered the "Father of American
Geology" and an important character in scientific history. Although his educational
philosophy was not novel, his contribution to education through his own scientific
endeavors and his attempts to establish science in the educational curriculum are beyond
dispute. What follows is characterization of William Maclure as scientist and advocate for
utilitarianism in American education.

25Fisher, Life of Benjamin Silliman, II: 40 - 43.

CHAPTER II
THE DEVELOPMENT OF WILLIAM MACLURE'S IDEOLOGY

William Maclure lived during a period of western history in which staggering
economic acceleration brought on by industrial progress dramatically altered the course of
human culture, ideology and faith. The period from his birth in 1763, in Ayr, Scotland,
to his death in March, 1840, in San Angel, Mexico, marks a span of time in which
several revolutions toppled the old aristocratically entrenched social orders in France and
Spain and established a new form of representative republic in America. It was a period of
unprecedented technological progress attributable to the emergence of science and the
application of scientific discoveries, the product of enlightened thinking. Maclure was not
unlike several of the enlightened ideologues with whom he was contemporaneous. He was
irreverent toward aristocratic domains, sympathetic to the natural rights of men, an
advocate of self-reliant industriousness tempered by social responsibility, and an admiring
proponent of and adherent to Jeffersonian Democratic liberalism. The startling difference
between the locations of his birth and death symbolically reflect the nature of the man.
From beginning to end he was perpetually en route somewhere, seemingly determined to
experience and explore firsthand as much of the world as possible and acquire a sense of
every region's potential for progress.
His interest in the process of progress was derived, he believed, from his interest in
science, particularly the science of the earth. Where he developed this interest in science
and how he acquired the methods for pursuing and conducting geological surveys are
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rather vague. The details of his upbringing and early family life are sketchy except for
what was reported by his brother Alexander in a letter to Dr. Samuel George Morton
written after William's death. However, most of what is contained in that letter offers few
clues about William Maclure's formative years.
William Maclure was one of six children of David and Ann McClure. I David was a
merchant who travelled frequently, and during William Maclure's childhood the family
relocated to Glasgow and eventually to Liverpool. Alexander Maclure indicated that young
William received his first formal education from a clergyman who was engaged as a private
tutor and thereafter "prosecuted his studies at a public school in Ayr--The Schoolmaster
[Mr. Douglas] was considered a man well versed in mathematics and a man of science."2
Although he does not specifically identify his early educational experiences, it is clear from
several of William Maclure's own writings that these educational experiences were
primarily classical in content and, in retrospect, very much despised by him.3 They
probably represented the extent of his formal education as well.
To what degree Mr. Douglas, who was reputed to be a "man of science," can be
credited with exciting Maclure's later vocation in science is unknown. The schoolmaster's
name is not mentioned or cited in any of Maclure' s existing letters or Opinions as an

1William

Maclure was baptised James McClure and later changed his first name and
the spelling of his last name for unknown reasons. Names of the other children were
Alexander, John, Helen, Anna and Margaret. See Charles Keyes, "William Maclure,"
Pan-American Geologist 44 (September 1925): 86.
2Letter from Alexander Maclure to Dr. Samuel George Morton, February 17,
1841, printed in its entirety in J. Percy Moore, "William Maclure - Scientist and
Humanitarian," Proceedings of the American Philosophical Society 91, no. 3
(August 1974): 248 - 249.
3William Maclure, Opinions on Various Subjects Dedicated to the Industrious
Producers, 3 vol. (New Harmony, Indiana: The School Press, 1831 - 1838), I: 439.
See also: George P. Fisher, The Life of Benjamin Silliman, 2 vol. (New York: 1866),
I: 40 - 43.
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influential source for his interest in science. Perhaps of peripheral and indirect significance
to the development of Maclure' s scientific leanings as well as his advocacy of utilitarian
education was the pervasive and rather energetic intellectual activity occurring in Scotland
during this period.
The latter half of the eighteenth century has been characterized as an extraordinary
period of intellectual activity and technological invention in Scotland. In particular, during
this time of Maclure' s life, Scotland was undergoing a scientific movement of remarkable
proportions. For this reason, the period from 1760 through 1790 has been labelled as the
"Golden Age" of the Scottish Enlightenment.4 Scottish society abounded with a collection
of great scholars, scientists, inventors and engineers including: philosopher David Hume;
Adam Smith, founder of the modem science of economics; Adam Ferguson, considered
the founder of the study of sociology; James Hutton, eminent founder of modem geology;
Joseph Black, the chemist who discovered the existence of carbon dioxide and described
the phenomenon of latent heat; William Cullen, renowned professor of clinical medicine;
John Millar, scholar on the relations between law, society, history and philosophy;
Henry Home (Lord Karnes), who derived practical experiments for agricultural
improvement and introduced the science of animal husbandry; James Watt, who
contributed to the development of the steam engine; Robert and James Adam, architects of
international fame responsible for the construction of bridges, roads, towns and villages.5
Undoubtedly, such a concentration of celebrated and erudite scholars inspired
enlightened and creative research and had a compelling and significant impact on the

4David Daiches, Peter Jones and Jean Jones, eds., A Hotbed of Genius: The
Scottish Enlightenment, 1730 - 1790 (Edinburgh: Edinburgh University Press, 1986),
1 - 2.
5For a thorough historical treatment of the ideas that permeated and united the
Scottish thinkers of this period see, David Daiches, "The Scottish Enlightenment," in
A Hotbed of Genius, (Daiches, et. al., eds.), 1 - 40.
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development of modem thought. It is probable that local Scottish society was influenced as
well, and likely that Maclure's schoolmaster, Mr. Douglas, was at least superficially
familiar with Scottish enlightened thought. Perhaps as a "man of science" he imparted
some semblance of its essence to his students. Whether or not Maclure derived any
immediate benefit or latent enthusiasm for scientific inquiry from this remarkable period of
intellectual curiosity remains a mystery. Nevertheless, there appears to be an undeniably
conspicuous continuity between the collective, enlightened objectives of these well
respected scholars and Maclure' s fervent advocacy for the social improvement of mankind.
Imbedded in both philosophies is their reliance on scientific principles and approaches.
The development of this Scottish contribution to modem thought was essentially
identical to the evolution of enlightened philosophy in general. Enlightened thinkers were
obsessed with the process of change in all its manifestations. The pivotal concept was the
realization that the physical and social manifestations of change frequently arose as
consequences of man's interaction with nature and as the result of his increased tendency
toward socialization rather than as products of faith alone. Once it was recognized that man
possessed rational power to affect change by manipulating the forces of nature, the logical
and subsequent sequence of changes catalyzed an inevitable cavalcade of other
transformations. This, of course, is the derivation of progress -- the self-perpetuation of
changes that lead to what might be construed as improvement.
Under ideal conditions, the "enlightened brethren" regarded progress as the
improvement of man's understanding of himself as an individual, in a social context and in
relationship to his environment. By extrapolation, if man understood the cause and effect
relationship between humans and their environments, the opportunity for deliberately
improving the environment in which he lived and worked became a manifest. Of course
this notion of improvement relied on optimism in man's inherent ability to improve the
human condition. It was this positive outlook that defined the attitude of the Enlightenment
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and stimulated inquiry and investigation. An allegiance of confident optimism provoked
reverence and demanded reliance on the potential power of scientific discovery to reveal the
mysteries of nature and instigate interest and research in what David Hurne called "the
science of rnan."6
As a self-educated patron of enlightened ideology, Maclure certainly shared an
enthusiasm for scientific inquiry and especially for utilitarian application of scientific
discoveries. Although the source for his enlightened perspective remains speculative, for
he rarely made reference to the possible origins of his opinions, it is clear that much of
what he embraced was, at the very least, the logical extension of enlightened ideology.
With few exceptions, he steadfastly claimed that ideas derived from vicarious experience
served only for comparison to those he formed from direct observation. One notable
exception was a decidedly extemporaneous reference to Adam Smith's Wealth of Nations.7
In spite of a large personal library and undoubtedly broad familiarity with several writers

on social and economic issues as well as scientific subjects, Maclure claimed "[I] had too
much obstinacy and independence to copy others. What I thought worth examining I have
formed my own opinions . . . ."8 From his letters and collections of writings in his

Opinions, Maclure provided only reminiscent inferences for the formative period of his
views. It has been suggested however, that Maclure's interest in scientific inquiry
emerged only after his political and economic views had been conceived, presumably as a

6Peter Jones, "David Hurne," in A Hotbed of Genius, (Daiches, et. al., eds.),
52.
7Maclure, Opinions, II: 529.
8Letter from William Maclure to S. G. Morton, October 1, 1836. In the Archives
of the Library of the American Philosophical Society, Philadelphia, PA.
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result of his experiences and travels for the mercantile business in which he was initially
employed.9
From 1782 until 1797, Maclure was a partner in the American firm of Miller, Hart &
Co., which was apparently engaged in the mercantile business, presumably in the export
of merchandise including hardware, textiles and domestic utensils. IO In addition, Maclure
independently operated a lumber export business out of Norfolk, Virginia, having taken
advantage of the open market immediately available after the American Revolution. I I Both
of these enterprises required frequent and extensive travel. He evidently divided his time
between the London offices of Miller, Hart & Co., and the American offices in New York
City and Richmond, Virginia, and conducted business in Paris and Belfast as well.
On behalf of business, it was perhaps fortuitous that Maclure frequently found
himself in the midst of social upheavals, revolutions and political changes occurring
throughout Europe and in America. Several of his observations from this period provided
the foundation for his social opinions recollected in his later essays and letters. In general,
having witnessed in several countries the ever widening economic stratification separating
"the millions of industrious producers" from the "few privileged, nonproducers," Maclure
was inclined to identify with the plight of the "industrious producers." He emphatically
endorsed all efforts to bring about redistribution of wealth, property and authority and
establish some sense of social equality. Although his position tended to alienate him from
other, conservative businessmen, who saw great economic advantage in maintaining the
status quo, Maclure steadfastly believed that the uneven distribution of wealth and

9Doskey, The European Journals of William Maclure, xviii.
IODoskey, The European Journals of William Maclure, xviii. Maclure seemed
particularly well acquainted with various types of merchandise and, as Doskey suggests,
implied that he had sold calicos. See also Maclure, Opinions, II: 150 and 176.
IlMaclure, Opinions, II: 176.
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intransigence of authority were obstacles to progress. He was evidently gratified with the
decline of authoritarian rule when he wrote; "Authority, that eternal bar to the progress of
civilization, that constant advocate for things as they are, that determined enemy to reform
and improvement, is happily beginning to give way before the light of reason."12
Not surprisingly, Maclure regarded most forms of authority with suspicion. He
accused the authority vested in the entrenched aristocracies that characterized European
monarchies of establishing monopolies of property and knowledge, perpetuating ignorance
and oppression of laborers and instigating a general abuse of power. His persistent
condemnation leveled at those who abused power, whether granted by some imperial fiat
or by hereditary succession, or obtained by political means, most often focussed on the
corruption of knowledge.
The perpetuation of ignorance among the productive class for the benefit of
preserving power in the hands of the nonproductive elite was, to Maclure, the most
egregious of infringements on man's natural rights. Acknowledging that power was
manifestly dependent upon the acquisition of knowledge and the accumulation of property,
Maclure wrote in 1828;
The trinity of property, know ledge and power maybe compared to Esop' s
tongues, either the best of all ingredients that constitute the social system, or the
worst and most destructively inimical to the comfort and happiness of mankind,
according to the use or abuse that is made of them. When justly and rationally
divided amongst the whole population . . . to prevent the superiority of the
few from tyrannizing and oppressing the ignorance of the many, the result is
freedom and happiness to the whole; when all or any of them are monopolized
by the few, misery and poverty is the lot of the millions . . . .13
From what he observed of countries, even where individual liberty existed, all manner of
contrivances including laws, monopolies, charters, corporations, etc., were erected to
prevent education of the masses. He was well aware that "Knowledge is power.
12Maclure, Opinions, I: 78.
13Maclure, Opinions, I: 149.
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[H]int to a man in power, the possibility of giving knowledge cheap, and you alarm him,
by advocating a plan that would deprive him of the greatest part of his power."14
His travels afforded him a rather remarkable perspective from which to witness the
corruption of power and the mutable and self-serving character of human nature. It is of
little wonder, then, that Maclure expressed a healthy optimism for his adopted country,
the newly established democratic republic of the United States. In fact, Maclure was
entirely enthusiastic about the development of American society and according to J. Percy
Moore, greatly admired Thomas Jefferson, considering himself very much a Jeffersonian
democrat.15
His proclivity toward democracy, however, did not serve to disguise what he saw
as human nature's irresistable urge to satisfy its self interest. Although Maclure believed
the United States represented the most progressive government emerging from "the only
successful revolution that has yet existed," he was wary of the potential for the abuse of
authority .16 This belief was particularly significant when he considered the vulnerability of
freedoms, as yet unrestrained by the building of a new nation, or addressed the stubborn
permanence inherent in the traditions of an old established and exclusive system of
education. In spite of America's incipient progressive liberalism, unencumbered by
restrictions on human freedoms, knowledge, in Maclure's view, was
still more evidently monopolized by the vast number of seminaries, colleges and
universities endowed with lands and riches for the education of the children of
the nonproducers, whilst few or no free schools are to be found in the union for
the education of the children of the productive laborer. Power is monopolized by
the unproductive class and is exclusively in the hands of a very few of them.17

14Maclure, Opinions, I: 67.
15Moore, "William Maclure--Scientist and Humanitarian," 246.
16Maclure, Opinions, I: 68.
17Maclure, Opinions, I: 150.
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Maclure's tenacious advocacy for free education was a reflection of what he believed a free
society ought to foster and ensure, and this ideal surfaced repeatedly in the context of
nearly all his social commentary.
In addition to his incessant railings leveled at the abuse of authority, Maclure was

generously effusive in offering his own remedies for improving and reforming the existing
order. In so doing, he inculcated a litany of broad principles and maxims he derived from
his experience and observations. For example, having recognized that the concept of
freedom was little more than a word unless citizens were offered the opportunity to realize
the privileges of its manifestations, Maclure wrote; "Freedom is a word that can only be
understood by those who are well informed, and can only be enjoyed by those who learn
thoroughly its rights, privileges, equality and toleration, both physical and moral."18
This mutual dependence between the enjoyment of freedom and the acqusition of
knowledge conveniently led him into the realm of educational philosophy where he
focussed on the new nation's practical obligation toward the education of its citizens.
Although the ideal logic of enlightened optimism certainly motivated his philosophy and
specifically cultivated his interest in the education of "the millions of industrious
producers," it was a logic tempered by the practicality of experience and tinged with an
astute cynicism toward human nature.
Maclure reasoned that a nation committed to preserving freedom and ensuring
equality was compelled to adopt a policy that established some form of national education.
He made the following assumption: "If knowledge be power . . . those who obtain the
best education, must possess the power to rule and govern the others whose education has
bestowed on them little or no knowledge."19 He further presumed that if the majority are

18Maclure, Opinions, II: 29.
19Maclure, Opinions, I: 106.
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ruled by the few who possess the power derived from their exclusive access to knowledge,
then the potential for self-serving abuse of that power is guaranteed. Rather than allow self
interest of the few to monopolize knowledge and subsequently perpetuate ignorance of "the
millions," Maclure proposed, in a very Jeffersonian fashion, to diffuse knowledge
through a system of national education. Although this idea resembled Thomas Jefferson's
own proposal for the establishment of publicly supported education, it was somewhat
more socialistic than the liberal but selective process envisioned by Jefferson.
Jefferson clearly understood that the common labor of the (using Maclure's labels)
"industrious producers" created national wealth and prosperity, and the "industrious
millions" (again Maclure's words) were thereby entitled to access to education. His
proposal was designed to provide teaching for
all children of the state [in] reading, writing and common arithmetic: turning out
ten annually of superior genius, well taught in Greek, Latin, geography and the
higher branches of arithmetic: turning out ten others annually of still superior
parts, who, to those branches of learning shall have added such of the sciences
as their genius shall have led them to.20
The thrust of Jefferson's plan for government sponsored education was to provide
the opportunity for education rather than guarantee equal and free education for all. Unlike
Maclure, who avoided any distinctions, Jefferson was convinced that access to a broad,
liberal education for the few, whom he labelled an "aristocracy of virtue and talent,"
recruited from all classes, would preserve the integrity of the republican government and
eliminate the potential for any abuse of power.21
While Maclure may have found Jefferson's proposal intrinsically appealing for its
pragmatic evaluation of academic merit, he was unwavering in his assessment that "when

20Thomas Jefferson, Notes on the State of Virginia, edited by William Peden,
(Chapel Hill: 1954), 146 - 147; in Noble Cunningham, In Pursuit of Reason: The Life
of Thomas Jefferson (New York: Ballantine Books, 1988), 59.
21Cunningham, In Pursuit of Reason: The Life of Thomas Jefferson, 60.
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the few ruled the many, either by hereditary and divine right or the right of election,
aristocracy tyrannized over the industrious millions."22 For him there were no guarantees
that the inherently selfish nature of men would be abrogated on behalf of the collective will
of the masses. He was therefore ardently in favor of
radical reform establishing free, equal and universal schools -- for feeding,
clothing and instructing all the children of the state at the expense of the people's
purse -- [that] will secure a more equal division of property, knowledge and
power, and must strike at the root of all the aristocratic monopolies, exclusive
privileges and even the superiority of knowledge, on which all their artificial
advantages depend.23
Maclure seemed convinced that the newly created union of states needed nationally
sponsored education to prevent tyranny, eliminate ignorance and enlist harmonious
support of the people from whom it derived its collective power and whom it was designed
to protect.
However, while he may have supported nationally sponsored, universal education,
Maclure was absolutely opposed to the creation of a national university. He proposed
instead to
take all the revenues from all the colleges, universities, academies, etc., for the
education of the rich, and divide them amongst parish and district schools,
being the only schools entitled, in a free country, to the aid and support of a
government bottomed on universal suffrage.24
For that reason, though he endorsed the establishment of "general and equal free schools
. . . for the benefit and advantage of all the children," he believed the "management and
selection be left to the townships inhabited by those who reap the benefit if good, or suffer
the loss if bad, and ... are interested in improving or changing to suit the knowledge of
the day." In this way he concluded, "there will be fair opportunity of experimenting on the

22Maclure, Opinions, III: 6.
23Maclure, Opinions, III: 6 - 7.
24Maclure, Opinions, I: 48, 113. See also I: 68, 150; II: 564.
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most useful system of instruction for the children of a free people, whose government is
founded on liberality and equality."25
Indeed, the founding of the United States represented a bold social experiment in
freedom, and Maclure was concerned with its continuity and future. After all, he adopted
America as his home, establishing his residence in Philadelphia and confirming his
allegiance by becoming an American citizen in 1796.26 Certainly the experience and
exposure gained from his initial travels and business transactions that provided the source
for much of his social philosophy led him to believe that America offered a cultural frontier
more amenable to social change than most other societies historically burdened by archaic
customs and rigid mores. In effect, the character of America was a tabula rasa on which
the lessons of inequality, economic disparity, monopolies of knowledge and property and
the manipulation of power might ostensibly be repudiated.
Freedom had presented the independent minded and self-reliant Maclure with the
opportunity to take economic advantage of the vast resources available in America. In this
regard he was evidently very successful, for he acquired rather substantial wealth from his
business enterprises. By 1799, at the age of thirty-six, he had retired from business,
concluded his association with Miller, Hart & Co., and entered the second phase of his
life.27 Philosophically, he could afford the luxury to entertain alternative directions as
25Maclure, Opinions, II: 209 - 210.
26Doskey, The European Journals of William Maclure, xix.
27There appears to be some disagreement about the year in which Maclure ended
his association with Miller, Hart & Co. Benjamin Silliman believed it was 1799, William
Monroe believed it was 1803. Since Maclure was known to have participated in at least
one expedition to the Pine Barrens of New Jersey in 1799, the same year he was elected a
member of the American Philosophical Society, this year might be a more appropriate
point of transition. His appointment in 1803 to the Spoliation Commission in France to
settle war debts and claims from the American Revolution might also serve as a timepost.
However, by 1797, Maclure had clearly begun to alter his ambitions. Some biographers,
J. Percy Moore and John Doskey in particular, have characterized Maclure's life
historically by dividing it into phases, 1796 being the pivotal year. See Moore, "William
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well. Although as witness to economic and social stratification he maintained an egalitarian
philosophy, Maclure was himself a benefactor of the exploitative system he tended to
despise.
In a relatively awkward way, the business enterprises that were the source of his
wealth guaranteed his financial security and independence and provided the funding for
several philanthropic causes contributed to the very divisiveness to which Maclure was
opposed. However, it is this seeming, yet rather conspicuous paradox in his life that
characterizes much of Maclure's philosophy. The divergent scope of his philosophy is
even revealed in the sentiments of his contemporaries who considered it "rare that
affluence, liberality and love of science unite so signally in the same individual."28 The
fusion of somewhat diametrically opposed ideas was very much at the center of Maclure' s
mission for social reform and hinged on a compromise between socialistic ideals and selfreliant virtues. Furthermore, its rationale coincided with the very same ideals of
enlightened philosophy that created the American democratic republic. Perhaps it is
appropriate to recognize the analogous anomaly inherent in the Constitution of the United
States, namely: the preservation of freedom on behalf of self-interest with the
simultaneous commitment to equality of opportunity for all citizens. In effect, the creation
of a governmental process that fostered compromise was a prerequisite to maintaining a
balance of power as well as the balance between the forces struggling for freedom with
those demanding equality. No wonder Maclure identified with American ideals and found
the United States so appealing. He wanted society to function with few infringements on
the natural rights and freedoms of its individual citizens while insuring equal opportunity
for all of them. Of course for this to occur, education, the most promising instrument for
Maclure -- Scientist and Humanitarian," 234 - 235, and Doskey, The European Journals
of William Maclure, xvi - xviii.
28Quoted in Moore, "William Maclure -- Scientist and Humanitarian," 247.
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social improvement, would have to assume a pivotal role as the primary agent for
disseminating the logic of nature and fostering the requisite self-reliance to embrace
freedom.
The second phase of Maclure's life served to address this philosophical objective. It
also presented him with methods for theoretically accomplishing the formidable social task
of redefining educational aims and restructuring educational priorities toward utilitarian
purposes. While he fervently remained an advocate for educational plans that would
ameliorate social disparity but foster cultural progress, these broad ideals became infused
with practicality inspired by the natural logic and utilitarian appeal he acquired from his
scientific pursuits. In fact, the equalization he sought to cultivate essentially required
utilitarian values. He was convinced that "when we abandon utility as the scale of value,
we are adrift on the sea of caprice, fancy and whim, without either rudder or compass."29
Perhaps most important, his educational goals were gradually refined to embrace the
applied methodology of Pestalozzian object learning and to reflect utilitarian values and the
rational process of analytical thinking required of scientific inquiry.

It was his advocacy of Pestalozzi' s educational methods, his lack of religious
affiliation and his complete devotion to scientific and utilitarian values that offered a
relatively stark contrast to classical educational approaches prevalent in America at the time.
From the tum of the century through the remainder of his life, Maclure's second phase
was characterized by legitimate scientific exploration and frequent philanthropic endeavors
in promotion of Pestalozzian educational methodolgy and on behalf of utilitarian forms of
education. Although this phase was quite a departure from his business ventures, it
represented the fulfillment and optimism of his enlightened attitude toward social
responsibility.

29Maclure, Opinions, I: 59, 80.
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From 1797 through 1799, Maclure wrapped up business affairs for Miller, Hart &
Co., and embarked on his pursuit of geology. His new found interest in geology, which
he had transformed from an amusing hobby of leisurely rock-hunting -- very much in
vogue among the retired or leisure class -- into a serious scientific endeavor, brought him
in contact with a rather eclectic and diverse group of scientists and science enthusiasts. He
participated on several expeditions during this period, frequently in the company of his
new acquaintances. Dr. J.B. Scandella, an Italian naturalist, and Thomas Peters Smith,
a young chemist and geologist, were often his companions on treks through the Pine
Barrens of New Jersey, Niagara Falls, and along the coastline of Virginia. Even the
eminent British chemist, Joseph Priestley, who had recently settled in Northumberland,
Pennsylavania, was persuaded to accompany Maclure's party on their botanical and
geological excursions when "he found an amusement in natural history that he wanted."30
Other notable and distinguished scientists and patrons of science began to appear in
Maclure' s life as well. As a result of his interest in science, he would continue to
encounter or actively pursue the company of distinguished scholars and researchers
throughout the remainder of his life.31 During his residence in Philadelphia, men like the
architect Benjamin Henry Latrobe; Constantin-Francois Volney, a French scholar who
conducted research for a book on the soil and climate in the United States; and Julian
Ursyn Niemcewicz, a visiting author from Poland frequently joined Maclure on field trips
and for dinner discussions. Thomas Jefferson was also known to have dined with
Maclure, and on one occasion reportedly discussed the extraordinary agricultural potential

30Maclure, Opinions, II: 100.
31 A compiled list of these acquaintances provides nearly a complete guide to
western science during the first half of the nineteenth century. Doskey's, The European
Journals of William Maclure, provides biographical sketches of nearly all the scholars and
researchers Maclure encountered and on whom he reported in his journals.
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of North America and the abundance of wild horses roaming the plains west of the
Mississippi.32
With respect to these encounters, and from the beginning of his own scientific
odyssey, Maclure's interest in science was inescapably wedded to its practical utility. He
tended to record his observations about geologic formations -- geomorphology -- as well as
mineralogical origins -- petrology -- in terms of their potential use and value to mankind.
In a later recollection, often quoted by others, Maclure justified devoting his leisure time
to the study of the earth by claiming that ". . . common sense dictated an amusement that
would produce the greatest good . . . . I adopted rock-hunting in place of deer or
partridge hunting considering mineralogy and geology as the sciences most applicable to
useful practical purposes."33 In fact, he was obsessed with utilitarian values, and for
him, science was absolutely and definitively useful.
A purist of science theory might be inclined to interject that all scientific inquiry is
resolutely committed to utility, for its purpose is devoted to the discovery of truths. Each
fact that is revealed by scientific investigation is useful, because it contributes to mankind's
universal understanding of unresolved mysteries, the occurrence of natural phenomena and
elucidation of abstract concepts. Even the process of scientific inquiry operates for the
benefit of mankind by maintaining a continuum that organizes facts and principles apriori to
their perpetuation by application and extension. In this way, the gradual accumulation of
incremental bits of knowledge foster further inquiry in an effort to completely reveal the
transcendent fundamental or spiritual reality of existence. On a philosophically abstract

32Doskey, The European Journals of William Maclure, xx.
33Arthur Bestor, ed., Education and Reform at New Harmony: Correspondence
of William Maclure and Marie Duclos Fretageot, 1820- 1833 (Clifton, New Jersey:
Augustus M. Kelley Publishers, 1973 [reprint of first edition, Indianapolis: Indiana
Historical Society, 1948]), 293.
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level, science is intrinsically useful. It is doubtful, however, that Maclure's vision of
scientific utility delved quite so deeply.
Although he announced in the first issue of the New Harmony Disseminator, "utility
shall be the scale on which we shall endeavor to measure the value of everything,"34 his
inveterate adherence to utilitarian principles tended to be superficial. Rather than
contributing to the lofty aspirations of unveiling the nature of existence, Maclure was more
concerned with employing science to make the earth and all of its resources more accessible
to "the producers." This is not to suggest that he lacked a philosophical bent. In fact, his
philosophy was rooted in the concrete rather than the abstract. As Paul Bernard has
suggested,
[Maclure] looked for happiness in the process of searching for truth, not in the
ultimate truth itself; no ultimate truth could be discovered because of the
limitations of human knowledge. His entire program for reform was constructed
to facilitate this search.35
Indeed, it was in the pursuit more than the achievement of scientific investigation for
which several of Maclure's scientific ideas revealed profound insight. For instance, he
recognized that scientific discoveries were of value only when the research upon which
they were based was unimpeachable. The integrity of their research, the accuracy of their
observations, their commitment to unbiased interpretation and the uninhibited exchange
and candid dissemination of their discoveries were the scientists' responsibilities. In order
to ensure those obligations were met while promoting and facilitating the advancement of
science, Maclure was instrumental in the establishment of the Academy of Natural
Sciences and the American Geological Society whose functions were the collection, review

34Quoted from W. H. G. Armytage, "William Maclure, 1763 - 1840: A British
Interpretation," Indiana Magazine of History 47, no. 1 (March 1951): 16.
35Paul R. Bernard, "Irreconcilable Opinions: The Social and Educational Theories
of Robert Owen and William Maclure," Journal of the Early Republic 8 (Spring 1988):
35.
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and dissemination of scientific knowledge. The founding of these institutions during
Maclure' s most prolific period of scientific exploration forshadowed the later establishment
of the School of Industry at New Harmony serving the same purposes and embodying
identical principles.
Maclure's vision of an institution infused with scientific principles that combined
instruction, research and publication eventually coalesced in the establisment of the School
of Industry. As a center for scientific investigation, the School of Industry was a merger
of scientists, teachers, collections of specimen, suites of rocks and minerals, library
resources and instrumentation. Although the principal agencies for the advancement of
knowledge during that period were learned societies and academies rather than schools and
colleges, the School of Industry represented a distinctive departure from traditional
educational models. As Arthur Bestor has indicated,
Maclure' s thinking was far in advance of his own day, for his conception of an
institution that would combine teaching with research and publication was not to
be worked out fully in America until the coming of the new university in the last
third of the nineteenth century .36
Quite apart from classical education and certainly more in line with inspiring selfreliance, Maclure believed an understanding of science's empirical principles and methods
served to teach individuals how to think rather than what to think. In many respects,
Maclure's evolving, scientifically based, educational philosophy was derived in response
to his disdain for his own classical education. He had become wary of its utility and loathe
to its constraints, because he believed it served only as an artifice for aristocracies. In
contrast, Maclure believed a science oriented curriculum focussed on utility and knowledge
acquired through direct experience rather than relying on the ornamental and superfluous
subjects that tended to be vicarious in nature and content. As he recalled, "when young, I
never got a correct idea of anything by description, and that the few distinct ideas I

36Bestor, Education and Reform at New Harmony, 295.
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obtained of objects, were from an examination of themselves or accurate representations of
them."37 The appeal of direct observation, sensory experience and applied knowledge are
not only reflective of the empiricism inherent in science but pertinent to the educational
methods of Pestalozzi and several of the experimental schools Maclure visited during the
early 1800s.
Pestalozzianism in America has been thoroughly documented both with regard to its
proponents and educational missionaries like Joseph Neef as well as with respect to its
rather lofty association with communitarianism and the New Harmony experiment.38
Pestalozzi's contribution to education has been undeniably and extraordinarily significant,
and its introduction and evolution in the United States was conspicuously linked to several
social experiments, most notable among them the merger between the communitarian
idealism of Robert Owen and the scientific utilitarianism of William Maclure. However,
prior to the initiation of the experiment at New Harmony, Maclure was perhaps the most
prominent American emissary of Pestalozzi's educational philosophy. He was responsible
for establishing and financially supporting other Pestalozzian schools -- subsidizing and
helping Pestalozzian protege, Joseph Neef, establish his School at the Falls of the
Schuylkill in 1809, as well as assisting in the separate transfer during the 1820's of two
Pestalozzian schools he had supported in Paris; the one for boys conducted by Guillaume

37Maclure, Opinions, II: 200.
38A complete historical account of the introduction and disseminaton of
Pestalozzian ideas and methodology is contained in W. S. Monroe, History of the
Pestalozz.ian Movement in the United States (Syracuse, N. Y.: 1907). Additional
sources include: Gerald L. Gutek, Joseph Neef" The Americanization of Pestalozz.ianism
(University of Alabama: the University of Alabama Press, 1978); Arthur E. Bestor,
Backwoods Utopias: The Sectarian and Owenite Phases of Communitarian Socialism in
America, 1663 - 1829 (Philadelphia: University of Pennsylvannia Press, 1950); G. B.
Lockwood, The New Harmony Movement (New York: D. Appleton & Co., 1905);
and William Frank Kipnis, "Propagating the Pestalozzian: The Story of William Maclure's
Involvement in Efforts to Affect Educational and Social Reforms in the Early Nineteenth
Century," (Ph. D. dissertation, Loyola University of Chicago, June, 1970).
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Sylvan Casimir Phiquepal d' Arusmont and the other for girls conducted by Madame Marie
Duclos Fretageot.39 There were several reasons for Maclure's attraction to Pestalozzian
methodology and nearly all were rooted in his faith in the doctrine of Enlightened thought
and coincided with his utilitarian ideals and scientific perspective, as well.
Fundamentally, several threads of Maclure' s educational philosophy ran parallel to
Pestalozzi' s. They shared the naturalistic disposition derived from "the major tenets of
Enlightenment thought." Where the pre-enlightened view perceived mankind as inherently
depraved and relegated to suffering, the more positive enlightened view suggested that
man was capable of achieving a "good" life on earth rather than preparing for the "beatific"
life after death. Both Maclure and Pestalozzi adhered to the notion that men's minds,
"guided solely by the light of reason and experience,'' would be freed "from the bonds of
ignorance and superstition, and their bodies from the arbitrary oppression of the
constituted social authorities."40 Such emphatic respect for humanity was, of course, the
source for the new trend of educational thinking in the early nineteenth century from which
education was heralded as the primary instrument for social reform. The tone of this
educational perspective was articulated somewhat before Pestalozzi's initial forays into
education through the words of Rousseau in his novel Emile. As Arthur Bestor indicates,
he [Rousseau] condemned teachers for devoting themselves to "what is important
for men to know, without considering what children are in a position to
understand." And he foreshadowed the new pedagogical technique in his
dictum, "In general, never substitute the sign for the thing itself; for the
sign absorbs the attention of the child and makes him forget the thing
represented." 41

39Bestor, Backwoods Utopias, 151 - 153.
40These tenets of Enlightenment thought were ennumerated from Carl L. Becker,
The Heavenly City of the Eighteenth Century Philosophers (New Haven: Yale University
Press, 1932), 102 -103, as quoted in Kipnis, "Propagating the Pestalozzian," 18.

41Emile was published in 1762. Pestalozzi's first enterprise, a school at Neuhof,
near Zurich, was begun in 1774. See Bestor, Backwoods Utopias, 135.
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Although Pestalozzi certainly drew some inspiration from Rousseau, he was so
entirely convinced education had a social responsibility, that unlike Rousseau, he
focussed his programs on education of poor and orphaned children. In fact, like several
other progressive reformers, he attempted to establish self-sustaining institutions devoted
primarily to the schooling of children supplemented by their cooperative manual labor.
Although never financially prosperous nor as popular as Robert Owen's educational
community and cotton mill at New Lanark, nor as successful or socially selective as Phillip
von Fellenberg' s42 manual and agricultural schools in Hofwyl, Switzerland, Pestalozzi' s
institutions adhered to the virtues of communitarian living seemingly by necessity rather
than by choice. He would have preferred his schools had been financially underwritten
entirely by philanthropic support. Unfortunately, Pestalozzi's abiding faith in the
"paternalistic philanthropy" of wealthy patrons never materialized in sufficient supply to
support his schools. Toward the end of his life his financial failures led him to believe that
a diversity of businesses, the combination of agriculture and manufacturing for instance,
might be the only means of maintaining a self-supporting institution. In 1818, two years
before his death, he wrote, "The highest development of popular education and culture
[exists in] those districts where the poverty of the soil or scarcity of population makes it
desirable to unite agricultural science with one or other town industry."43
Although the advantage of establishing an administratively self-reliant, financially
independent school did not appear to benefit Pestalozzi, Maclure recognized its value as
42Maclure regarded the success of Fellenberg' s schools as compelling evidence for
the viability of self-supporting institutions. However, he did not embrace Fellenberg's
antidemocratic and imposing social stratification which was entirely determined by the
providence of the social class structure already in existence in Europe. See Doskey, The
European Journals of William Maclure, 620 - 631. Also see Bestor, Backwoods Utopias,
135 - 138.
43 "Address to my House, 1818," in Pestalozzi's Educational Writings, J. A.
Green and Frances Collie, eds., (New York: 1912), 197, 202. Also see Bestor,
Backwoods Utopias, 136 - 137.
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serving two purposes. It placed power and responsibility for administration in the hands of
the institution itself and not under the control of some external authority -- a position
Maclure considered absolutely necessary. Perhaps most significantly, a school or
institution that relied for its survival on the instincts and intuition of its members and was
motivated by their ability to adapt necessarily fostered self-reliance in its students.
Ironically for Pestalozzi, who was late to perceive it, self-reliance was both a necessity
for the success of his schools and the ultimate goal of his students' education.
Self-reliance was central to William Maclure's adopted educational objectives as well.
However, the source for his motivation was his obsession with eradicating the insidious
threat posed by ignorance. For Maclure, ignorance prevented the masses from exercising
their rights and applying their individual abilities. Because his apprehension for and
criticism of most contemporary educational institutions was derived from a contempt for the
bias and corruption of authority in general, he believed religiously affiliated and
aristocratically controlled schools of his time were guilty of perpetuating ignorance by
implanting devotion to authority. Maclure was acutely sensitive to the necessity for
eliminating the depravity of indoctrinating influences by establishing and maintaining
independence both for the institution as well as the individual. Furthermore, he
recognized that,
One of two things is . . . necessary to secure to the millions the necessary
quantum of knowledge; either that more of the people's money be expended in
furnishing instruction to their children, or that instruction be so simplified, that
the children could feed, clothe and educate themselves by their own labor; thus
rendering them independent even of their own money. 44
Pestalozzi would undoubtedly have concurred with this assessment. For that reason,
Maclure believed that Pestalozzi's methods would have the greatest impact when they were
directed toward cultivating self-reliance. What Maclure obtained from Pestalozzi were the

44Maclure, Opinions, I: 69, 87.
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principles as well as the methods for establishing what he believed to be a self-reliant
system for the diffusion of knowledge.
In essence, the self-reliant product Maclure sought grew out of an ideology for
which Rousseau had established the tone and Pestalozzi had prescribed the methods.
Perhaps most significantly, it also demanded the participation of the learner by actively
engaging pupils in learning for themselves through direct experience and sensory exposure.
The teacher was present to serve more as a guide through experience then as a dictator of
educational objectives. As a result, Pestalozzi predicted that providing the child with the
appropriate sensory experiences would stimulate natural instincts and consequently
encourage independent motivation by fostering the child's desire to apply newly acquired
powers of learning. Instead of a series of goals, Pestalozzi saw the educational process as
a continuum, whereupon the complexity of skills and concepts increased gradually from
the simplest, most tangible forms toward concepts that were progressively abstract and
complicated. His objective was to develop within the learner both the desire and the power
to learn while simultaneously guiding the child through experiences and skills from which
all learning may be derived.
The development of sensory intuition quite naturally demanded simultaneous
development of the physical, intellectual and moral faculties, toward which Pestalozzi was
wholly devoted. It is no surprise that his educational plan was, as Kipnis suggests,
a natural way of life, with plenty of exercise, fresh air, and nourishing food;
order and regularity; . . . and alternation between lessons and games . . . The
daily lessons -- and there were ten of them -- began at six in the morning, before
the children had so much as made their toilet. But the lessons were varied and
included such diversions as nature observation, woodwork, gymnastics and
various games. . . . Pestalozzi devised a whole series of "object lessons" in order
to give full play to the child's natural desire to develop his senses of sight, touch,
and sound. Plants, animals, special methods, tools, drawing, modeling, music
and geography were important items in his program for developing the perceptive
faculties.45

45Kipnis, 22 - 24.
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This concept of the child as the composite or unity of his or her faculties, very much the
product of enlightened thinking, required education of the "whole" individual in order to
achieve self-reliance. Rather than directing educational objectives toward specific
occupations or vocations, Pestalozzi believed the function of education ought to be broad
in scope, general in its preparation and vested in practical wisdom.
Pestalozzi's concept of practical wisdom translated rather neatly into Maclure's
utilitarian perspective. Although they disagreed on several educational matters regarding
social responsibility, Maclure clearly adopted Pestalozzi's methodology and adapted it to
his own unique educational orientation.46 This was perhaps most evident from Maclure's
philanthropic support on behalf of Pestalozzian disciple, Joseph Neef. Neef's Sketch of a

Plan and Method of Education, Founded on an Analysis of the Human Faculties, and
Natural Reason, Suitable for the Offspring of a Free People and for all Rational Beings,
which was published in 1808, in Philadelphia, effectively introduced Pestalozzianism to
America.47
With an initial subsidy from Maclure, Neef organized and operated several schools
oriented on Pestalozzian methodology. In these endeavors Neef's curriculum reflected the
pure methodology of Pestalozzi by focussing on the gradual sensory development of the
pupil proceeding from "the known and the plain ... to the yet unknown and
complicated."48 Like Pestalozzi, Neef

46Although they shared a common interest in promoting self-reliance and practical
knowledge as well as an inclination toward naturalism, Maclure and Pestalozzi differed on
several issues involving religion, "the sanctity of property," concepts of stewardship and
social mobility, the educational and moral value of families and home life, and the use of
schools as instruments of reform. These issues are fully outlined in comparative detail by
Kipnis, Propagating the Pestalo:zz,ian, 1 - 41.
47Bestor, Backwoods Utopias, 147. See also Gutek, Joseph Neef, 19 - 22.
48Joseph Neef, Sketch of a Plan and Method of Education, (Philadelphia: 1808),
2.
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irrevocably decided . . . that [his] pupils shall pry into no book . . . till they are
able not only to comprehend what they read, but also to distinguish perfectly
well good from bad; truth from falsehood; reality from chimera; and
probabilities from absurdities.49
In order to achieve this, Neef devoted a significant portion of his curriculum to exercises in
observation, investigation, examination, analysis, judgement and description. Field trips
in search of minerals, for the observation of animals and the collection and examination of
plants were frequent, physical education required and in all pursuits utility was stressed.
The reminiscences of a student named Gardette, who attended Neef's school at the Falls of
the Schuylkill are illustrative of this point:
Our master, hatless as ourselves would lead us on long tramps through the
adjacent country, talking, as we went, upon agriculture, botany, mineralogy,
and the like, in a pleasantly descriptive way, and pointing out to us their
practical illustration in the grain fields, the gardens, the rocks and streams along
our route.50
From these excursions Neef collected all manner of specimen as well, impressing upon his
pupils their utility. This utilitarian perspective and the practical wisdom derived from direct
sensory experience were virtually identical to the educational objectives forwarded by
Maclure for the schools at New Harmony nearly twenty years later.51
What is exceptional about Neef' s educational aim however, was that it seemingly
endeavored to go beyond Pestalozzi. As he stated: "My pupils shall never believe what I
tell them because I tell it them, but because their own senses and understandings convince
them that it is true."52 This assertion is a direct testament to the development of analytical
and critical thinking, reflecting the ultimate objectives that educators have generally

49Neef, 15.
50Gutek, Joseph Neef, 25.
51Several references to Neef's manner of instruction, school excursions and
collections prior to his arrival at New Harmony and during his employment there are found
in Gutek, Joseph Neef, 22 - 29. See also, Kipnis, 44 - 58.
52Neef, 162.
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regarded as indispensible to the complete education of the individual. Furthermore, few
statements come closer to defining the essence of scientific investigation and thereby appeal
to a scientific mind. No doubt, therein lay the appeal to Maclure. The connection between
his scientific inclinations and his interest in education was subtle but intuitive, because he
recognized both the academic virtue as well as the intrinsic value of science.
Although Maclure's educational philosophy adopted several elements from the
composite of Pestalozzi's orientation and methodology and Neef's applications and style,
it was essentially and fundamentally scientific. The sequential logic of the scientific method
-- the stimulation of innate curiosity, the development of observational experience and the
application of analytical interpretation and critical judgement -- was as prerequisite to
scientific investigation as it was to the development of self-reliance. And the appeal of selfreliance, that reflected the ideals of American democratic republicanism, was the keystone
not only to the utilitarian motives that underlay Maclure's educational philosophy but to the
perpetuation of learning and dissemination of knowledge as well.

CHAPTER III
WILLIAM MACLURE'S SCIENCE
The encouragement given to any species of knowledge or acquirements
must be in proportion to the number of the society who can appreciate, by some
knowledge of the sciences, the merit of those who possess it. . . . 'Tis that
general denomination [those who are knowledgeable about science] that alone
can bring science into contact with every species of utility and ameliorate the
condition of the great mass of mankind by the practice of useful knowledge and
should be brought within the reach of all members of society .1
With this observation, William Maclure presented a concise, pragmatic assessment of the
relationship he believed existed between science and society. Maclure recognized that the
social consequences of scientific progress were entirely dependent upon society's ability
and willingness to embrace scientific discoveries and research potential. Undoubtedly, the
practical utility for which scientific discoveries were frequently and directly intended
appealed to his utilitarian inclinations.2 Although not original and certainly not alone in his

IAn excerpt from Maclure's European Journals, December 5, 1809, in The
European Journals of William Maclure, John Doskey, ed. (Philadelphia: American
Philosophical Society, 1988), 182 - 183.
2Maclure's utilitarianism should not be confused with Joseph Priestley's
providential utilitarianism which was steeped in religious rhetoric with such intonations as
"the more we see of the wonderful structure of the world and of the laws of nature, the
more clearly do we comprehend their admirable uses, to make all precipient creation
happy." [From Joseph Priestley, History of Electricity (2nd ed., London: 1769), iv; as
quoted in Charles Coulston Gillispie, Genesis and Geology: The Impact of Scientific
Discoveries Upon Religious Beliefs in the Decades Before Darwin (New York: Harper &
Row Publishers, 1951), 33.] Instead, Maclure's notion of utilitarianism resembled the
ideas of the "Utilitarian Philosophers," Jeremy Bentham (1748 - 1832), who he met in
London, and John Stuart Mill (1806 - 1873), whose economic based rationale suggested
that if certain abuses were removed there was no reason why free enterprise should not
bring "the greatest happiness to the greatest number." [See J. D. Bernal, Science in
History (London: Watts & Co., 1954), 387 - 388 and 729 - 731.] Maclure believed the
masses could not rely on leaders, who were corrupted by the very power they exercised,
in order to secure the appropriate entitlements for their labors. Instead he saw science as
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interest in the economic, utilitarian and commercial potential of science, he was clearly one
of the earliest American advocates for the dissemination of useful applications of science to
all members of society .3 In fact, Maclure in his most profound insight maintained an
abiding faith in science as a repository of accumulated truths and sequentially organized
knowledge that added to the human understanding of nature and thereby contributed to the
universal welfare of mankind.
Of course, universal exposure to science was likely to occur in any event. Even
prior to Maclure's era, much of the economic and commercial interest in science had been
aroused by the steady stream of technological advancements that were either peripherally or
directly generated by some semblance of scientific methodology. The consequent
capitalization of this technology and the subsequent drive to improve upon it were
inevitable manifestations of scientific progress. On a materialistic level science and society
were, by and large, mutually complimentary.

the antidote that could deliver productive workers from their depravity through the power
derived from the possession of knowledge. Like an economic free market, free access to
knowledge and the methods for applying knowledge, particularly scientific familiarity,
would ameliorate disparity and promote the "greatest happiness to the greatest number."
3 With respect to his utilitarian motives, it is very likely that Maclure borrowed
generously from Benjamin Thompson, Count Rumford, leader and cofounder of Great
Britain's Royal Institution, founded in 1799. Motivated by a "spirit of philanthropy"
Count Rumford and his associates hoped to raise the standard of living of the working
class by increasing their productivity through a program of education in the practical
sciences. The Royal Institution organized a comprehensive program of public education,
its primary objective being "the speedy and general diffusion of the knowledge of all new
and useful improvements in whatever quarter of the world they may originate; and teaching
the application of scientific discoveries, to the improvement of arts and domestic
manufactures in this country, and to the increase of domestic comfort and convenience."
According to Gillispie, the intended lectures to the workingmen were never much of a
success and "the usefulness of science to the poorer classes and to the common purposes of
life" were soon forgotten. Maclure's purpose in establishing the Workingmen's Institute
closely resembled that of the Royal Institution. These quotes came respectively from The
Prospectus, Charter, Ordinances, and Bye-laws of the Royal Institution of Gr.eat Britain
(London: 1800), 7; and Bence Jones, The Royal Institution: Its Founder and First
Professors (London: 1871), 137; cited by Gillispie, Genesis and Geology, 27 - 28.
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However, on an academically philosophical level, scientific theory frequently
seemed to collide with social, and in particular, theological tenets. After all, the products
of scientific inquiry introduced new ways of looking at the world that frequently prompted
reexamination of mankinds' relationship to nature. In fact, even the most logically
reasoned and plainly self-evident observations revealed by scientific evidence were subject
to condemnation when they posed serious challenges to the values and theology of western
society. This was especially true prior to the seventeenth century when the supposed threat
to entrenched religious and social tenets provoked nothing less than antipathy, enough to
forestall scientific inquiry for subsequent decades.4 It was therefore incumbent upon
scientists to establish utility and demonstrate economic viability for their discoveries
without disturbing the beliefs of the status quo. Even during the late eighteenth and early
nineteenth centuries "when geologists began to impugn the Mosaic account of the creation,"
a fervor of controversy arose that influenced both the direction and temperance of scientific
interpretations. 5
Indeed, religious dogma permeated scientific thinking particularly in the descriptive
sciences of geology and biology, in part, because in each scientists tended to arrive at
conclusions based on qualitative logic that perpetually and dramatically "revolutionized their
basic conceptions" rather than on quantitative measurement through which the physical
sciences expanded in a technical and unphilosophical manner. As Charles Gillispie astutely
observed,
4The discoveries of Copernicus and Galileo certainly provoked antagonism between
science and theology. As Charles Gillispie has noted, "the conflict between ... theology
and science, as set out in the classic account by Andrew D. White [A History of the
Warfare of Science With Theology in Christendom, 2nd ed., 2 vol. (New York: 1901)]
was [not] the simple, universal, black-and-white affair that it seemed in the optimistic
perspective of late nineteenth century positivist rationalism." See Gillispie, Genesis and
Geology, viii.

sw. E. H. Lecky, A History of England in the Eighteenth Century, 8 vols. (New
York: 1891), II: 571; as quoted in Gillispie, Genesis and Geology, viii.
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during the seven decades between the birth of modern geology and the
publication of On the Origin of Species, the difficulty as reflected in scientific
literature appears to be one of religion (in a crude sense) in science rather than
one of religion versus science . . . . The work of the scientists supported a
providentialist view which managed to be at the same time mundane and
supernatural -- mundane as to appearances and supernatural as to inferences.6
For a scientist bearing the banner of social reform on behalf of enlightened thought,
Maclure managed to avoid becoming embroiled in the controversy that hovered over the
evolving relationship between science and theology. He would probably have disputed any
connection to the prevailing respect science accorded theology, since he tended to ignore
abstract religious dogma in favor of the practicality of concrete scientific evidence.
Although in general the emergence of geology reflected the beginnings of a trend in science
that excluded providentialism and avoided ascribing higher meanings to science -- thereby
effectively divorcing science's tangential connection to philosophy -- providential
implications continued to influence scientific thought. Ironically, Neptunism, the school
of geologic thought to which Maclure initially subscribed and with which he was most
closely identified, was underwritten by a providentialist agent.
The divine providence characteristic of natural theology inspired innumerable
adaptations of God's handiwork demonstrated in the creation of nature. 7 It also provided a
framework from which natural philosophers attempted to determine the extent of this
providential source and reconcile detailed biblical accounts of the creation, revelation, the
deluge, etc., with natural appearances most often as a means of corroboration rather than
as evidence of refutation. As a result, geological theories not only reflected reverential
reference to a providential agent but bore a resemblance to history from which the science

6Gillispie, Genesis and Geology, ix.
7Natural Theology, also called Divine Philosophy, is "knowledge of God which
may be had by the light of nature and the consideration of created things; and thus can
fairly be held to be divine in respect to its object, and natural in respect to its source of
information." See C. C. J. Webb, Studies in the History of Natural Theology (Oxford:
University Press, 1915), 2.
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was derived. Although in general, the science of geology was concerned with the origin
of the earth, as Gillispie suggests,
Geology was the first science to be concerned with the history of the earth rather
than its order. That its historical character made [it] a different sort of science
doubts were sometimes expressed as to whether it could properly be called a
science at all. Since the geologist, like the historian had to rely largely on
ancient relics and monuments of change, his conclusions were thought to be
debatable. 8
This qualitative approach toward collecting data and deciphering the geological record left
much room for interpretation and was especially susceptible to controversy. Although
elements of confrontation and controversy concerning geology's uninvited entrance into
natural theology's domain existed, ever since the time of Francis Bacon scientists "had
been congratulating themselves upon unfolding a divinely ordained system of nature."9
It is worth noting that until the start of the nineteenth century most of the participants

who dabbled in science were not formally educated in science. They devoted themselves to
it out of personal interest. Joseph Priestley, Henry Cavendish, Erasmus Darwin, James
Watt, all in England; Benjamin Franklin, Benjamin Silliman, Nathaniel Bowditch,
Parker Cleaveland, and William Maclure from the United States, were trained or had
experience in other fields before embarking on scientific studies. Several, like Priestley,
were trained clergymen for whom science became another vocation of sorts, to express the
wonder of God's revelation to mankind. Although most of these men were well educated,
the virtual infancy of the sciences disqualified no one with a penchant for conducting
experiments or exploring the earth. Gillispie referred to this as "scientific universalism"
where the identity of science was characterized by the versatility of the practioners linked

8Gillispie, Genesis and Geology, 40.
9Jn spite of T. H. Huxley's claim that "extinguished theologians lie about the cradle
of every science as the strangled snakes beside that of Hercules," prior to the middle of the
nineteenth century most scientists and philosophers (with the notable exception of
Descartes and Leibniz) were careful to acknowledge and substantiate the Designer of
nature. Gillispie, Genesis and Geology, 1.
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by a common interest in science. Io The lack of formal scientific training was apparent in
Britain, between 1760 and 1790, where the advancement of scientific research was
prosecuted not through the universities, which were steeped in the authoritarian rituals of
theology, but undertaken by private institutions and societies.II
In the United States, as in Europe, the learned societies, most of which were
founded in Philadelphia, formed the core of scientific thought at the turn of the eighteenth
century.12 In fact, "no host could have invited half a dozen literate Philadelphians to his
table any time after the final organization of the Philosophical Society in 1796, and not
found at least one who had more than a passing acquaintance with one of the sciences."13
The value of the professional societies in America cannot be overemphasized. As in
England during the latter half of the eighteenth century, American societies during the early
part of the nineteenth century fostered and sponsored nearly all scientific research and
exploration, organized and collated specimen, collections of rocks, minerals, books,
drawings, lithographic plates, maps and materials, published scientific results and

lOQillispie, Genesis and Geology, 21.
1lGillispie, Genesis and Geology, 20 - 21. The well respected Royal Society of
London (founded in the 1660's) was the unquestionable authority, sponsor and forum for
scientific purview. The Philosophical Society of Edinburgh (founded in 1738) and the
Linnean Society (founded in 1788) were among the more prominent British societies of the
period.

12According to Donald deB. Beaver, in The American Scientific Community,
1800 - 1860: A Statistical-Historical Study (New York: Arno Press, 1980), 137 - 145,
a few of the American scientists during this period were scientifically trained in Europe,
particularly in Britain, Germany and Switzerland where scientific techniques and methods
were taught at some institutions often associated with medical and engineering schools.
t3Whitfield J. Bell, "The Scientific Environment of Philadelphia, 1775 - 1790,"
American Philosophical Society Proceedings 92 (March 1948): 6.
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theories in their own journals and promoted education through lectures and demonstrations
or through endowments for museums.14
As an active member of several societies, Maclure maintained a residence in
Philadelphia, which was considered the intellectual center of the United States, having
nurtured the founding of a preponderance of intellectual societies, academies and learned
institutions. Maclure was a member of the American Philosophical Society, to which he
was elected in 1799; the second president and a "dynamic" member of the Academy of
Natural Sciences, from 1817 until his death in 1840; and a celebrated member and
president of the American Geological Society. In his honor, the inaugural period of
American geology ( 1785 - 1819) is known as The Maclurean Era.15 Even during his
frequent and lengthy travels he posted regular correspondence with several members of the
intellectual and scientific communities to which he belonged.16 Interestingly, Maclure's
geologic map and survey of the eastern United States, recognized as a significant scientific
contribution, was first submitted in 1809, not to a scientific institution but to the American
Philosophical Society, where it was published as a part of the Proceedings with a later
revision in 1818. As late as the 1820s scientific endeavors constituted a primary
occupation among the intellectual elite under the auspices of philosophical inquiry.

14For a complete review of the scientific output produced in professional society
journals and the frequency of their contributors see Beaver, The American Scientific
Community, 1800 - 1860.
15George P. Merrill, The First One Hundred Years of American Geology (New
York: Hafner Publishing Co., 1964), 31 - 37. The Academy of Natural Sciences was
founded in 1812.
16Several letters from Maclure to members of the American Philosophical Society,
the Academy of Natural Sciences and the American Geological Society are preserved in the
archives of these respective institutions. In addition, several letters between Benjamin
Silliman and Maclure have been published by Nathan Reingold, ed., Science in NineteenthCentury America: A Documentary History (New York: Hill and Wang,
1964) anq George P.
Fisher, The Life of Benjamin Silliman, 2 vol. (New York: 1866).
Some correspondence
between Maclure and Parker Cleaveland are located at the College Archives at Bowdoin College.
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Having descended from the realms of natural philosophy and natural history,
disciplines concerned with the order and history of nature, geology became a distinct
subject in western thought only toward the end of the eighteenth century. During this time,
geology was considered a "newborn" subject emerging from its somnolent state as an
outdoors hobby of the leisure class, whose purpose was the collection of minerals and
rocks, to the threshold of academic controversy between two adversarial schools of
thought. The inherent difficulty with geology has always been its conspicuous inability to
make quantitative measurements that would describe the formation of the earth. As a
result, the emplacement of rocks and minerals was assumed to occur either by actions that
had been historically recorded or by processes that were immediately observable. For that
reason the study of geology has historically succumbed to the governance of the prevailing
theories of a given period. In the debate between the Neptunist and Vulcanist (or Plutonist)
schools, which was theoretically entangled in a question of formative processes as much
as with the antiquity of the earth, the science of geology was founded on rather precarious
historical ground.
Although geologists now refer to the creation of the earth by invoking several
physical processes operating simultaneously, at geology's infancy, only two, the
Neptunist's version of aqueous deposition and the Vulcanist theory of igneous manufacture
and emplacement, were accorded serious merit. During Maclure's time these theories
prevailed over all others. The Neptunists, who were "disciples" of Abraham Gottlob
Werner, (1750- 1817), a German professor of mineralogy at Freiberg in Saxony,
supposed the entire crust of the earth to have been deposited mechanically or precipitated
chemically at a time when the globe was completely covered by a primal sea, consistent
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with the biblical account of the "deluge."17 The Vulcanists were diametrically opposed to
the Neptunists having centered their theory on a mechanism of formation that relied on
molten emplacement of rock instead of a process solely dependent on deposition by water.
The Vulcanists subscribed to the theories of Englishman, Dr. James Hutton, ( 1726 1797) of Edinburgh. Hutton drew upon earlier theories postulating the existence of a core
fire that was the source of rock formation at the crust.18 However he was absolutely
antagonistic toward any theories that did not adhere to processes which could be observed
in current operation. Consequently, his theory proposed perpetual and cyclic processes of
creation and denudation in which the earth's internal furnace produced crust from the
cooling of molten rock that, when exposed at the surface to the disturbances of climate,
was eroded over time. He believed the oldest rocks were of igneous origin. Stratified
rocks were, in his scheme, emplaced by the forces of erosion and the mechanisms of
aqueous deposition. Changes or deformities in the strata were accounted for by presumed
crustal movements. Because Hutton addressed earth dynamics "in accordance with
observable fact and restrict[ed] geology to no larger function,"19 Vulcanism would outlive
Neptunism which had to deny, ignore or propose improbable events in order to explain the
anomalies consistent with erosion and plutonism.

17Werner generalized and extrapolated his theory of deposition from what he had
observed in the Hartz district around Freiberg. Like the Vulcanists, the Neptunists tended
to ignore paleontological evidence of a fossil record. Anomalous orientations of strata,
such as inclined beds, folded strata, faults and nonconformities were attributed to local
disturbances. See Stephen G. Brush, A History of Modern Science: A Guide to the
Second Scientific Revolution, 1800-1950 (Ames, Iowa: Iowa State University Press,
1988), 56 - 59 and Merrill, The First One Hundred Years of American Geology, 2 -7.
18Comte Georges Louis Leclerc de Buffon (1707 - 1788), a French naturalist, had
proposed that the earth was gradually cooling and that at its core was a fire of
unprecedented heat. See Gillispie, Genseis and Geology, 42.
19Gillispie, Genesis and Geology, 48.
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Nevertheless, until the 1830's, Neptunists dominated geology. In spite of its
difficulties explaining the existence or origin of even the most obvious igneous rock
formations -- the columnar structure of basalt in Auvergne, Switzerland, which most
geologists of the period agreed could not have been emplaced except by volcanic action -Neptunism' s simplified synthesis addressed several peripheral criteria that Hutton's
plutonism did not. Neptunism provided a means for the classification of rocks, addressed
the outstanding commercial priority of science -- the location and formation of rocks and
minerals crucial to the mining industry -- and coincided with the supervision of a
providential agent.20
Werner had devised a stratigraphic sequence representing five stages of deposition as
a means of characterizing and classifying all known rocks. The oldest and original deposits
were labelled "Primitive" and included granites, gneisses, schists, nonfossiliferous
limestones and porphyry that had for some unexplained reason crystallized from their
chemical solution in the sea.21 The next or second stage was called the "Transitional
Class," because it represented both chemically precipitated and mechanically deposited
rock. In addition to smaller grained schists and limestone, slate, shale, graywacke and

20Brush, A History of Modem Science, 56. Maclure did not adhere to
providentialism but to the practicality of the classification system.
21The stratigraphic classification was popularized by Robert Jameson, Regius
Professor of Natural History at Edinburgh, who had studied under Werner betwen 1800 1804 and presented Werner's stratigraphic nomenclature in A System of Mineralogy, 3
vols. (Edinburgh: University of Edinburgh Press, 1804 - 1808). Granites contain
quartz and feldspars and are currently classified as igneous in origin. Under Werner's
classification they tended to include large-grained minerals. Porphyry refers here to large
grains or crystals and rock contaminated with various ores. Porphyrytic rocks are currently
classified as igneous as well. Gneisses and schists are metamorphic rocks, granular with
medium to large crystals. True limestone is actually an aggregate of organic diatomic
detritus -- seashells and bone, with a chemical composition of carbonates.
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gypsum as well as traces of organic residue were located in this strata.22 The "Ploetz"
group, which theoretically lay atop the "Transitional Class," were mechanically deposited,
fine-grained sandstones, limestones, chalk, coal, lignite, basalts, etc., presumed to
have formed by receding torrents and tidal motions. They made up the third stage of strata.
Transported detritus, either alluvial, derivative or even aeolian, as affected by climatic
changes, produced the fourth strata of very fine-grained clays, sand, gravels, welded
tuffs, soapstone, etc.23 Werner believed, after the waters receded and the continents
emerged, there was a deposition of a fifth phase of rock that included lava and volcanic
ejecta, a post-aqueous and incidental phenomenon, derived from the melting of other
rocks by the combustion of subterranean beds of coal.24
Whereas Hutton's theory offered no simple means of categorizing rocks and minerals
or predicting the location of commercially valuable ores, Werner's stratigraphic
classification, based entirely on the processes of deposition, directed geology toward a
very utilitarian proclivity. For that reason alone, it was adopted by most self-stylized
geologists at the tum of the eigteenth century.25
22Slate is fine-grained, foliated (currently classified as metamorphic) rock. Shale,
graywacke and gypsum are all classified sedimentary in origin and are identified as finegrained.
23Welded tuffs consist of extremely fine-grained collections of several minerals and
glass (igneous origin -- generally aeolian debris ejected by volcanoes). Soapstone is made
up primarily of the mineral talc which is greasy and flaky. For detailed classifications see,
Donald W. Hyndman, Petrology of Igneous and Metamorphic Rocks (New York:
Mcgraw-Hill Book Company, 1972); Cornelius S. Hurlbut and Cornelius Klein, Manual
of Mineralogy (New York: John Wiley & Sons, 1977); Robert R. Compton,
Interpreting the Earth (New York: Harcourt, Brace, Jovanovich, Inc., 1977); and
Bruce E. Hobbs, Winthrop D. Means and Paul F. Williams, An Outline of Structural
Geology (New York: John Wiley & Sons, 1976).
24Merrill, The First One Hundred Years of American Geology, 3.
251t is worth noting that the anomalies, irregularities and obvious flaws in the
Neptunist theory, particularly with respect to the observable remnants of emplaced igneous
rock (basalt) that strongly suggested "solidification from a molten condition" severely
weakened allegiance to the Neptunist position. Gillispie offers a further and perhaps more
significant observation; "it staggered the non-Wemerian imagination to think of the amount

55
Maclure was among those who valued the Neptunist theory principally for its utility.
From 1799, until his death in 1840, he relied on the Neptunist classification to identify
suites of rock he collected and formations he observed throughout Europe and the
Americas. In fact, in a letter to Samuel G. Morton at the Academy of Natural Sciences, he
wrote retrospectively,
I had some 50 to 100 boxes of minerals and geological specimens collected in the
different ranges of mountains both in Europe and our own union which I
propose to divide between the academy, the geological society of New Haven
and the geological society of Pennsylvania. They were taken in crossing the
Alps and other European ranges and on the roads I travelled and lectured and
with their locale. I collected them with the idea that I could make a sketch of the
geology of Europe as I afterward did of the United States and had begun a
geological map of Spain which I lost. And finding much confusion even in the
four neptunian formations from the different ranges of mountains intersecting
one another, not like ours which is all attached to one chain and exceedingly
regularly apparently in the state they were originally deposited without any
derangement by volcanic eruption, I dropt it as too difficult an undertaking for
one individual.26
However Maclure was not a staunch adherent to Neptunism. In his "Observations on the
Geology of the United States," though he offered what amounted to a Wemerian
interpretation to stratigraphic deposition, he tended to ignore theoretical implications about
the earth's origin and found the classification sequence primarily useful as an imperfect
method of geological description. Indeed, in the preface to his Observations, he
rationalized that "although subject to all the errors inseparable from systems founded on a
speculative theory of origin, the system of Werner is still the best and most comprehensive
of water which would have been required to hold in solution all the practically insoluble
rocks and ores of the crust of the earth." Gillispie, Genesis and Geology, 46.
Nevertheless, Neptunism attracted a large and well respected scientific following
especially after Jameson's published volumes of Neptunist classification. There were over
one hundred adherents to the W emerian Society by 1811, including Irish chemist,
Richard Kirwan (1733 - 1812), President of the Royal Irish Academy; the English
naturalist, Sir Joseph Banks (1743 - 1820); Sir Humphry Davy (1778 - 1829), the
English chemist; James Watt (1736 - 1819), Scottish inventor of the steam engine; W.
Hyde Wollaston (1766- 1828), English chemist and physicist and President of the Royal
Society; and James E. Smith, President of the Linnean Society.
26William Maclure, Mexico, to Samuel G. Morton, March 26, 1835, in Science
in Nineteenth Century America, Nathan Reingold, ed., 52.
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that has yet been formed.27 It is noteworthy, in fact, that Maclure admitted there were
several specimens of rock he had observed for which Werner's classification failed.
Both in his Observations and his "Essay on the Formation of Rocks," Maclure
attempted, as John Doskey suggests, to reconcile the Neptunist stratigraphic classification
with the dynamic processes postulated in Vulcanism by proposing a practical alternative
system for the classification of rocks. By way of explanation, he made the following
assertion;
In adopting the nomenclature of Werner, I do not mean to enter into the origin or

first formation of the different substances, nor into the nature and properties of
the agents that may have subsequently modified and changed the appearance and
form of these substances. I am equally ignorant of the relative periods of time,
in which those modifications and changes have taken place. These speculations
are beyond my range, and pass the limits of my inquiries. All that I mean by a
formation, is, a mass of substances . . . uniform and similar in their structure
and relative position, occupying extensive ranges with few or no interruptions
of the rocks belonging to another series, class, or formation; and when such
partial mixture apparently takes place, a careful examination will seldom fail to
explain the phenomenon, without injuring the general principle . . . .28
Certainly by imposing limits on his interpretations and avoiding Neptunist speculations,
Maclure intended to apply the method without invoking the entire theoretical rationale. In
fact, he admitted the nomenclature was, at times, cumbersome and not especially relevant
to specific formations of rock because of its basis in a theory of origin that was, at best,
speculative. He went so far as to suggest that in the assignment of "names to the different
classes of rocks, all reference to the relative period of their origin or formation [should

27William Maclure, Observations on the Geology of the United States of America
(New York: Stechert-Hafner Service Agency, 1966 [Reprint of the Philadelphia edition,
Werner Fritsch- Munchen, 1817]), iii. John Doskey also indicates that Maclure's
interpretation of Werner was identical to Robert Jameson's exposition in Elements of
Geognosy, vol. III, from A System of Mineralogy. See Doskey, European Journals of
William Maclure, xxxv.
28Maclure, Observations, 59.
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have] been avoided; and in place of primitive and secondary, some other names been
adopted, taken from the most prominent feature or general property of the class . . . ."29
In his "Essay on the Formation of Rocks," Maclure offered what was perhaps his
only serious attempt to theorize about the origin of the earth. By drawing on his
remarkably extensive observations of rock formations and collections of minerals from
Europe, Western Asia and North America, he introduced an alternative to Werner's
classification of rocks.30 Whereas Werner classified rocks by fitting them into a theoretical
scheme based on the processes of deposition alone -- characterized primarily by grain size
composition and supposed relative age, Maclure organized rocks by whether their origins
were definitive, analogous or presumptive of known geological agents of formation -depositional, volcanic or unknown processes.
Applying Maclure' s method of arrangement, rocks known to have been formed by
depositional agents, or those rocks similar in structure and composition and therefore, by
analogy, strongly suggestive of depositional formation, were organized under the class
heading "Of Neptunian Origin." Likewise, rocks of known volcanic origin, or those

29Maclure, Observations, 19. This was evidently true of several other geologists
of the period who "found the theory of the Freyburg Professor (Werner) of very limited
application." This was cited by George Merrill as coming from an unidentified writer in the
Edinburgh Review, as quoted in The First One Hundred Years of American Geology, 37.
During the first quarter of the nineteenth century, the Edinburgh Review published several
articles about geology and took an active interest in the controversies that helped to
establish the science. However, the editors were never sympathetic to Neptunism and
regarded Werner's classification system as a broadly used convention of little value to
geologic speculation. See W. A. Copinger, On the Authorship of the First Hundred
Numbers of the Edinburgh Review (Manchester: 1895), as cited by Gillispie, Genesis
and Geology, 86 - 88.
30Maclure's geologic expeditions took him through Spain, France, the British
Isles, Italy, Switzerland, Austria, Germany, the Norwegian principalities, Poland,
Hungary and the Slavic regions, Greece, eastern Russia and the Ukraine, islands of the
West In des and Lesser Antilles, Mexico, and the eastern half of the United States from
Maine to Florida and west to the Mississippi River Valley. Notes from Maclure's
European and Asian travels are documented and annotated in The European Journals of
William Maclure, John Doskey, ed.
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rocks similar in structure and composition and analogously derived from volcanic origins,
were classified under the class heading "Of Volcanic Origin." A third classification
included rocks of doubtful origin or derived from wholly conjectural formative processes
for which, Maclure believed, an increased understanding of geologic activity and history
would reveal more definitive characterization.31
Although, as Doskey suggests, Maclure's description of his system was confusing,
it bore a striking resemblance to the generally accepted geologic classification system
devised later, for which rocks were organized according to their known or likely origin.
Considering the rather primitive understanding of mineralogy during this period Maclure's
classification scheme emphasized organization of rocks with respect to their likely origin.
In fact, in his journal entry of May 9, 1812, Maclure outlined a rather sophisticated yet

31William Maclure, "Essay on the Formation of Rocks,or an Inquiry into the
Probable Origin of Their Present Form and Structure," [originally appeared in the Journal
of the Academy of Natural Science of Philadelphia, I: (1818), pt. 2, 261 - 276, 285 310, 327 - 345]; collected in a special collection and reprinted (Charlottesville:
University of Virginia), 9 -12. Each of these three classes were divided into orders based
on known or analogous structural and compositional affinities. The Neptunian Class
included in its first order, obvious sedimentary and alluvial beds that were clearly in the
process of depositional compaction, e.g., loosely cemented puddingstone, sand and
gravel beds, brown coal, bog iron ore, calcareous tuffs, etc. The second order included
rock in an advanced state of sedimentation, e.g., limestone, coal, sandstone,
puddingstone, graywacke, gypsum, slate, anthracite, etc. for which observed
depositional processes were likely agents. The Volcanic Class was divided into three
orders. The first order included remnants of magmatic flows and ejecta emitted from active
volcanoes, e.g., lavas, scorias, obsidian, pumice, cinders, etc. The second order was
comprised of somewhat older material -- the residues and remains from inactive volcanoes
and lava flows that resembled the first order in structure, position, and composition, e.g.,
basalt, Trap Formation (fine-grained, black and dark green igneous rocks of indefinite
mineral composition), pitchstone and pearlstone (glassy rocks of uniform texture and
either "pitchy" or "pearly" appearance), porphyry, clinks tone (cemented slag of igneous
phenocrysts), etc. The third order was similar to the first two by textural and
compositional comparison; position and structural characteristics having been eliminated
by erosion. It included Werner's Flotz and several fine grained basalts and porphyry.
Rocks of dubious origin were placed in the third class and divided into two orders
depending on whether probable conjecture inclined them toward Neptunian or Volcanic
origin. The Neptunian order included gneiss, mica slate, mud slate, and primitive
limestone, while the Volcanic order was composed of hornblende and sienite (igneous
minerals known as amphiboles ), granitic porphyry and greenstone.
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temporary nomenclature as well, in which the presumed age and mineral components of a
rock could be characterized by stringing together several syllables representing standard
classes of rock. It was his contention that, "divisions are necessary for the arrangement
. so that those who collect facts may understand and benefit by each other's labor.32
As processes of origin, geologic agents of formation were important to geologists
because they frequently produced compositional and structural regularities. Regularities in
rock formations were particularly significant to Maclure, whose emphasis on utility relied
on regularities or uniformities for locating useful resources and materials like veins of ore
and coal beds. For instance, in descriptions of coal beds he had identified in several
regions, he not only indicated the location and character of the coal itself but the character
of stratigraphic regularities of the coal beds with respect to adjacent and surrounding rock
formations. As one example, his journal entry from July 6, 1805, suggests that the
quarries along the banks of the Allier River in France, were "impregnated with bitumen but
not so immediately as the breccia at the Puys de Cruelle and Poix."33 To Maclure the
utilitarian value of geologic investigation was dependent on regularities determined by the
relative differences in orientation and proximity between rock formations. Such
distinctions were frequently subtle and required careful and meticulous observation and
rigorous recordkeeping.
32Maclure, The European Journals of William Maclure, Doskey, ed., 535 - 538
and xxxv - xxxvi. With the later development of mineralogy -- the study of minerals as
components of rock -- and paleontology -- the fossil record of rock formation -- rocks have
come to be identified almost exclusively by processes and agents of formation.
Consequently they are described as having been formed from sedimentary (aqueous or
aeolian alluvium deposition), igneous (volcanic, plutonic or rift emplaced) or
metamorphic (tectonic, orogenous or glacial) processes. The resemblance of Maclure's
system to the system developed and currently accepted has been noted by Robert Hazen,
ed., North American Geology: Early Writings, Benchmark Papers in Geology, no. 51
(Stroudsburg: Dowden, Hutchinson & Ross, 1979), 225.
33Maclure, The European Journals of William Maclure, Doskey, ed., 10. See
also, Maclure, "Essay on the Formation of Rocks," 19. Breccia is defined as coarsely
angular, fragmented, sedimentary rock.
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In the exercise of geological sciences of the period, methodology relied almost
entirely on keen observation and detailed comparison. Maclure did not fail to realize that
careful and complete observation was critical and perhaps the most significant requirement
of scientific investigation and a quality reflected in Pestalozzian educational methodology to
which he was devoted as well. As revealed later, the significance of accurate observation
and consistency in geology was of equal importance in Pestalozzi' s educational approach.
He suffered no illusion; the value of theory served as little more than a guide, and in fact
frequently only added to the confusion. Maclure was convinced the accumulation of
geologic facts, when thoroughly examined and organized, would undoubtedly provide the
correct picture of events leading to the source of the earth's existence. During his lifetime,
speculation as to the creation, origin or source of the earth's crust was, he believed,
beyond conjecture. As he clearly admitted,
the examination of the origin of the rocks that form the external crust of our
globe ought, perhaps, to be conducted; beginning with those substances that
have been formed under the immediate evidence of our senses, and completely
within the limits of our observation, either by water or fire, and proceeding to
others having a direct resemblance, in structure, component parts, or relative
situation, or united by the chain of positive analogy, to the same mode of
formation; evidently deriving their origin from the action of the same agents of
water or fire, until we come to the last crust we cannot penetrate; then we must
drop the thread of positive analogy, and not being able to make a cut to the
centre of the globe, be content with probable conjecture.34
In nearly all of his descriptions of rock formations and mineralogical
characterizations, Maclure identified and classified what he saw in one area relative to his
collection of descriptions from other areas and formations. Consequently, Werner's
classification served as a template and, by analogy and comparison, the rocks and their
local environments were identified. This was particularly true in his accounting of rock
formations in Observations, in which he routinely compared the formations he identified in
America with those of similar class he had observed in Europe. However, Maclure

34Maclure, "Essay on the Formation of Rocks," 6.
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consistently stopped short of speculating about the origin of the crust and avoided
conjecture as to its source based on obscure analogy. As he made clear, "were it possible
to separate this metaphysical part from the collection and classification of facts, the truth
and accuracy of observation would be much augmented and the progress of knowledge
much more certain and uniform."35
Unlike scientists who pursued investigations to determine and prove a presumed
providential source for the earth's origin, e.g., Joseph Priestley, Jean Andre Deluc,
Maclure clearly limited his scientific interpretations to mundane and utilitarian conclusions
derived entirely from observable phenomena.36 In this rather superficial way, his
conception of science resembled Hutton's in that it was confined to the consideration of
phenomena which were observable in the contemporary domain of nature. Ironically,
Maclure's classification methodology remained conveniently Wemerian - Neptunist, while
his scientific conjectures strayed no further then practicality permitted and observed
Huttonian constraints.
Furthermore, Maclure could afford to bypass theoretical controversies in science,
because in the pursuit of his geological investigations he was undeniably and irrevocably
utilitarian and empirical. Of course, establishing usefulness for scientific observations and
discoveries was a consistent practice among scientists, particularly in geology. "Nearly
every contributor [to the Geological Society of England] felt impelled to suggest possible
economic consequences of the mineralogical characteristics of whatever district he

35Maclure, Observations, 14.
36Deluc, a devout Calvinist from Geneva, Switzerland, was a well-respected
scientific investigator in electricity, chemistry and meteorology. However, he devoted
himself to the origin and nature of man and proported to have located natural monuments
that confirmed the chronology of the creation of Genesis. See J. A. Deluc, An Elementary
Treatise on Geology (translated by Henri de la Fite: London: 1809), vi; as cited by
Gillispie, Genesis and Geology, 60.
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happened to be describing. Some few of the articles were almost nothing but technological
economies. "37
In England, utility was in fact the preeminent objective of geologists in the early
1800's. Among the most important English advocates of scientific utilitarianism was
William Smith, "an obscure drainage engineer," whose observations of fossils in rock
established continuity in stratigraphic sequences. Smith's interest in geology was purely
descriptive, and he saw the function of science in general as facilitating construction and
"promoting manufacturing by discovering the most profitable utilization of natural
resources."38 For his contribution to geological methodology Gillispie hailed Smith as "the
/

Father of English geology." Interestingly, the respective tribute was bestowed
posthumously on Maclure for his contributions to American geology. It is appropriate that
both men shared a utilitarian vision of science that tended to supersede other motives, and
both regarded nature as a provider from which mankind could not help but partake. In his
discussion on the formation of soils Maclure elaborated on these thoughts by insisting,
that the earth is everyday moulding down into a form more capable of producing
and increasing vegetable matter, the food of animals, and consequently
progressing toward a state of amelioration and accumulation of those materials,
of which the moderate and rational enjoyment constitutes great part of our
comfort and happiness. On the surface of such an extensive and perpetual

37Gillispie, Genesis and Geology, 86. It is important to note that cooperation and
association between European and American geologists have always been close. In this
regard, comparisons made between European and American scientific communities
showed they frequently reflected one another. According to Mott T. Greene, "Americans
have regularly traveled to Europe for graduate study since Benjamin Silliman studied
Wemerian mineralogy at Edinburgh." Mott T. Greene, "History of Geology," in
Historical Writing on American Science: Perspectives and Prospects, Sally G.
Kohlstedt and Margaret W. Rossiter, eds. (Baltimore: The Johns Hopkins University
Press, 1985), 110.
38According to Gillispie, Smith's contributions were not widely appreciated before
the 1820s, when publication of his treatises set forth the practical applications of his
paleontological approach. This method of tracing stratigraphic sequences through the use
of fossil markers was unprecedented and certainly provided the science with its most
significant descriptive methodological tool. Gillispie, Genesis and Geology, 82 - 93.
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progression, let us hope that mankind will not, nay cannot, remain
stationary .39
There was no question in Maclure's mind as to the purpose and function of geology.
He recognized that a knowledge of the location and orientation of rocks provided "coal,
gypsum, salt, limestone, millstones, grindstones, whetstones, etc.; as well as the
probable places where to look for all kinds of metallic veins and repositories." A
knowledge of the nature and property of rocks and the processes involved in their
decomposition enabled the judgement "of their fitness for house buildings, roofing, road
making, burning for lime, china or pottery, brick making, glass making, hearths for
forges and furnaces, etc."40 Utility was foremost among Maclure's reasons for fostering a
scientific perspective and exercising a scientific mind. In a very practical sense, Maclure
believed scientific theories were governed by utility and ought to demonstrate altruism by
their application to the utility of mankind.
It is seemingly remarkable that regardless of the difficulties of travel which tended to

localize geological investigations upon which theories of rock formation were based, and
in spite of his presumably limited formal education, Maclure effectively merged several
different regional lithologies into a relatively practical synthesis of geological expediency.
He adopted and applied a geological method for the classification of rocks from Werner,
developed a truly scientific attitude toward geological investigation representative of
Hutton, and shared the scientific utilitarianism of Smith. The amalgamation of concepts
from such disparate and seemingly antithetical schools of thought, though uncharacteristic
of most scientists, was peculiarly typical of Maclure, the consummate collector. What
provided him with such extensive and cosmopolitan knowledge were his observations and
experience travelling throughout Europe and his innumerable encounters with leading

39Maclure, Observations, 87.
40Maclure, Observations, vi - vii.
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scientists and luminaries of the period. He was an indefatigable traveller and a relatively
astute observer of the technological and economical merits of diverse methods of farming,
mining, manufacture and general use of resources. Toward the improvement of these
"most important of vocations," Maclure insisted science was primarily intended and
destined to address.
His European travels between 1805 and 1825 were outlined in detailed journals he
kept or transcribed by his travelling companions. Map I and Map II provide a rough sketch
of Maclure' s routes and journeys. There were, of course, several side trips and
expeditions to quarries, mines, rock formations and topographic and geomorphological
landmarks, and the journals offer descriptions, sketches and commentary of their geologic
and utilitarian significance. In addition, they reveal a cornucopia brimming with practical
methods and useful traditional customs, many of which later appeared in the Disseminator

of Useful Knowledge and the New Harmony Gazette. As his compiler John Doskey has
observed, Maclure's journals "in addition to his notes on geology, contain a wealth of
information on a variety of subjects ranging from the effects of the Napoleonic imperium to
the sexual mores of a Swiss village."41 In this regard, they are not unlike other
travelogues of the period except perhaps for their emphasis on science and utility. As
Maclure frequently insisted, the primary purpose of his travels was geological, or at least,
scientific, and his journal entries focus on his geological expeditions and reflect the
prominence of utility in his scientific descriptions.
In fact, in his notes, from which his journals are derived, he organized his
observations according to a plan adapted from Horace Benedict de Saussure ( 1740 - 1799),
the first geologist who made a prolonged and detailed study of the Alps. Like Saussure,
whom he met in 1805, Maclure proposed an agenda for each expedition, outlining the

41Doskey, ed., The European Journals of William Maclure, xvi.

65
subjects he intended to investigate. He also recorded his initial impressions, descriptions
and observations in the field and collated the results later.42 In order to facilitate
understanding, he routinely included sketches of the stratigraphy of outcrops that showed
the relative orientation of rock beds or indicated the position and direction of veins,
runners and concretions.
The geological expeditions themselves were conducted either at known quarries,
mines or geological sites, or along roads or rivers where outcrops of exposed rock tended
to be located. Maclure was careful to describe the topography of the area in the vicinity of
these outcrops and consistently remarked on the quality of the soil and other characteristics
pertinent to the study of agriculture as well. Maclure's trip to an iron mine on the island of
Uto, a few miles from Stockholm, December 19 - 21, 1809, serves as an abbreviated but
typical account of one of his mineral excavations:
This is a large mine which is about eighty fathoms deep and wrought to the day
[open pit]. It produces about 65 thousand skeppands of 320 lbs. each, one year
after another . . . all the ore is transported by sea to the different furnaces on the
Gulf of Finland [Gulf of Bothnia], none being wrought on the island for want
of wood. . . . found the spodumene [an ore of lithium metal] in large blocks with
red feldspar and quartz. I have little doubt but it is a bed which perhaps crosses
the iron ore which runs S.E. to N.W. while the regular strata is [sic] from N.E.
to S.W.
The Ichthyophthalmite [apophyllite] is in veins and small runners
in a greenstone which seems to touch a bed of primitive limestone and which
lays south of the iron and seems connected with it. In the formation, the
indigolite [indicolite] is sometimes in a kind of quartz and often found with the
lepidolite [a mineral of the mica group], as they call it. But it is oftener black
than blue, and has all the appearance of common shorle [schorl]. The green
feldspar appears in veins and small runners amongst the iron ore and is perhaps
the scarcest of the whole. The spodumene and lepidolite are to be found in
abundance. The ichthyophthalmite being in veins, cannot be in such abundance
as the others that are in beds, but it appears more abundant than the green
feldspar . . . However there is no real scarcity of either. I have only been able to
procure what the boys picked up in the rain today. None of the miners had any.
. . . When little boys can pick up so much from the heaps, even on a rainy day,
I don't think it can be so scarce.

42Joseph C. Cabell, The European Journals of William Maclure, Doskey, ed.,

58.
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I packed two cases of rock specimens. One labeled W.M. No. 6,
containing about eighty pieces of ichthyophthalmite, a few pieces of indigolite,
and many large specimens of spodumene. The other, labeled W.M. No. 7,
containing large rocks of spodumene and lepidolite, with one large rock about
one-half and inch on one side, and ichthyophthalmite.
They have a steam engine to draw the water out of the mine. It was made in
Sweden on Boulton and Watt's principle. The mine has been wrought according
!O the records since 1688, . . . the richest mineral contains about forty percent
uon . . . .
The island is low and there is some good land on it, but it is mostly sandy
which proves that it had been covered by sea. The sea washed away all the clay
which must have been produced by the decomposition of the feldspar, and left
the silex.
The ichthyophthalmite at the Uto mine is in veins and runners, in a kind of
greenstone which likewise has veins of calspar [calcite] mixed with mica and
some iron plates, and with a rhomboidal form. The pearly kind is generally
found in a half decomposed rock which has long been exposed to some action of
the surrounding substances . . . They may have deprived it of its water of
crystallization and perhaps its kali [?alkali]. This is most probably the cause of
its losing its transparency. In most situations it is either touching lime or in a
rock that has calcareous spar running in veins in it. To all appearances it is a
formation made by infiltration posterior to the general formation . . . Not
improbably, it is a formation from the infiltration of sea water, the mine being
only five hundred yards from the sea. The new mine that is nearest the sea is at a
depth of fifty fathoms and it has double the quantity of water that the old one has
at eight-six, and it is out of the new mine that the greatest quantity of
ichthyophthalmite comes.43
This collection of passages illustrates Maclure's seemingly insatiable capacity for
accumulating minutiae, his penchant for recording meticulous details and his broad
familiarity with mineralogy and comprehension of geologic processes. Minerals like
ichthyophthalmite, lepidolite and indicolite are rare and tend to be identified by clearly
defined crystalline geometry which is frequently difficult to ascertain in the field or by the
presence of companion minerals in, or adjacent to, the runner or vein. His speculation
concerning the decomposed appearance or poor quality of ichthyophthalmite suggests an
understanding of the mechanisms of decomposition in principle but suffers from an
43Maclure, December 19 - 22, 1809, The European Journals of William Maclure,
Doskey, ed., 189 - 191. According to Doskey, a skeppend was the highest unit of
weight used in Sweden and equal to 300 - 330 lbs. depending on the commodity.
Ichthyophthalmite - apophyllite is an iron bearing mineral usually secondary to other iron
ores. Spodumene is an aluminum/lithium silicate while indicolite and schol are varieties of
the mineral tourmaline.
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understandable ignorance of clarity in detail. This was true for several of his interpretations
about the origin of and agents responsible for specific rock formations and mineralogical
suites. Most often he avoided this type of speculation all together, preferring instead to
describe the natural orientation of resources, e.g., coal, iron, salt, gypsum, copper,
etc.; record the processes for extracting and refining materials; and discuss their uses,
value and practicality. Excerpts from the following entry of October 22, 1811, near ldria,
in the Illyrian provinces provide an excellent example. He began by describing the surface
rocks and mine itself:
. . . Upon descending the hill, there is a kind of hard greenish stone,
approaching to hornstone, which runs into silaceous aggregate and ends in a
small-grained greywacke: all apparently of the Transition, but in great
confusion and mixed with limestone and puddingstone in great disorder . . . this
limestone is certainly more soluble in water than the common type, and yet it has
so much argil in it that in general it does not burn to make good lime . . . .
I descended into the mine by a tolerable good staircase which went down
121 fathoms . . . The gangue is a black bituminous shieffer [Schiefer] with
nodules . . . from one-quarter to some fathoms in length and thickness . . . the
greatest part of the schist has some mercury in it -- from one part to two or three.
There is thin [sic] superficial plates of pure cinnabar, and it is principally this
sort that is pounded and washed. All of the gangues are mixed and broken up . .
. however, it appears that the cinnabar has been formed in the schist previous to
its being deranged and that the small plates which have penetrated the cracks of
the other rocks have done so by sublimation in consequence of decomposition.
It appears to be remarkably dry in the mine, like the salt mines at Cracovie
[Cracow, Poland], and it must have a good roof of that argilaceous slate that
does not permit the water to penetrate . . . .
He then continued with a description of the extraction of mercury ore and its refining
process:
Their furnace is a long house with a fire in the middle of it . . . . There are tubes
for condensation which conduct the vapor containing mercury into different
rooms . . . . The mercury falls to the bottom of the chamber and runs out into a
little reservoir opposite the door of each chamber, where it is taken up by ladles
and put into a canal which goes around the whole building and conducts it to the
general reservoir in the baking room.
They put the mixture of rich and poor ore in the furnace . . . . They keep
up the fire for six or seven hours and leave it in there for three or four days. The
bitumen in the schist keeps up the combustion and the mercury is sublimed from
the heat.
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The usual quantity of production of a furnace is about one hundred quintals
of mercury. In the production operation the sulpher escapes in sulphuric acid
and has formed a coat of gypsum upon the walls of the furnace. 44
In addition to the extraction of ore and the refinement of metals, Maclure seemed
particularly intrigued by the workings of various devices, tools and experimental apparatus
as well, and he included several detailed descriptions of machinery and instruments or
drawings of such things as a sleigh; glass blowpipe and candle flame enhancer; chambers
for making sulphuric acid; pressure gauges and steam regulators; wine distillation
apparatus, etc., in his journals.45 Many of these technological creations were the tools and
instruments of scientists with whom he visited or were observed in operation in factories
and universities in which he toured. However, clearly his most frequently recorded
descriptions pertained to agricultural innovations. Weather, soil, water conservation and
use, fertilizer processing and manure use, domestic breeding, cheesemaking,
winemaking, commodity prices and material costs, etc., were the subjects of several
journal entries. In fact, a large portion of Maclure's description of Alicante, Spain, was
devoted to agricultural interests.
He also did not confine this obsession with agriculture to his observations alone, but
in rare instances (for him), referred to published articles whose subjects were about
agricultural matters. An entry from November 30, 1809, describes Maclure's visit with
Abraham Niklas (Clewberg) Edelcrantz, a physicist living in Stockholm, who was
familiar with agricultural methods of fertilization. Maclure writes,

44Maclure, October 22, 1811, The European Journals of William Maclure,
Doskey, ed., 410 - 414. Cinnabar is red mercuric sulfide -- the only ore from which
elemental mercury is extracted. A gangue refers to the collateral and usually useless
material of a rock vein in which a valuable ore is contained. Argil is soft clay while
argilaceous refers to clay-like rock. A quintal is a metric unit of weight equal to 220.5 lbs.
45Maclure, The European Journals of William Maclure, Doskey, ed., 180 - 182,
207, 198 - 199, 104 - 106.
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He had been examining an English publication wherein Arthur Young reported
that he had been mixing ounces of gypsum, lime, ashes, etc., in boxes of
earth for comparison in terms of how they affected plant growth. Young had
found in the year 1805, that one bushel of gypsum was only equal to two
bushels of lime. Although for nearly twenty years before, experiments on many
hundreds of square miles had proved [sic] to us that one hundred bushels of lime
in some situations were not equal to one bushel of gypsum.46
One week later, Maclure's entry for December 6, 1809, continued in this vein;
I read a treatise of Arthur Young's on manures which was published in
Nicholson's Journal of August last. He leaves it in doubt as to whether gypsum
may be of use or not as a manure . . . . One would suppose that in . . . any part
of the world where they talk English, it had been proven by twenty years
experience to be the best of all manures, and the cheapest.47
Although there is certainly something superficially scientific in these last two
passages, Maclure' s criticisms of Young's conclusion are more of a commentary on the
utility of gypsum relative to lime rather than on Young's method of scientific deduction.
What is especially revealing from these entries is how agricultural interests, which were
absolutely vital to the greatest number of the population, represented one of the principal
arenas for scientific application. Agriculture was both literally and figuratively, fertile
ground for applying scientific methods. Maclure certainly valued agricultural innovations
and experiments, and in several respects his interest in them was an extension of what he
considered the most fundamental of sciences, geology.
Having embraced this scientific vocation and developed a practiced eye in geologic
observations in Europe, Maclure returned to the United States in the summer of 1808, and
embarked on an ambitious expedition with the intention of preparing a geologic map of the
United States. Several accounts indicate he traversed the Allegheny Mountains more than
fifty times, and editors of the Medical Repository reported in 1809,

46Maclure, November 30, 1809, The European Journals of William Maclure,
Doskey, ed., 176.
47Maclure, December 6, 1809, The European Journals of William Maclure,
Doskey, ed., 184.

70
that this enterprising and able traveller has already examined, to a considerable
extent, Maine, New Hampshire, Vermont, Massachusetts, Rhode Island,
Connecticut, New York, New Jersey, Pennsylvania, Delaware, and
Maryland. And for the purpose of employing himself more advantageously
during the winter, he went to Georgia, where, with less inconvenience with
frost and snow, he might pursue his scientific researches in the south. It is
reported that this gentleman has already delineated on a map, the principal strata
of rocks, mountains and earths which he has observed during his journies.48
Upon completion of his expedition, Maclure's "Observations on the Geology of the
United States, Explanatory of a Geological Map," was published in the Transactions of

the American Philosophical Society, in 1809. Previous to this undertaking, few
systematic and extensive studies of American geology had been conducted. There were
several mineral and rock collectors who also devoted themselves to studying and
occasionally documenting local geological formations. However, they usually limited their
surveys to specific, isolated regions and did not attempt to tackle as broad an area as the
known United States. Only two expansive surveys of any serious merit had been made
prior to Maclure's expeditions, and these by foreign travellers, the German physician,
Johann David Schoepf, and the French climatologist, Constantin-F. Chasseboeuf, Count
de Volney.
Schoepf spent eight months between 1783 and 1784, travelling from New York to
Charleston and St. Augustine and as far west as Pittsburgh. He subsequently published
the Bietrage Zur Mineralogischen Kenntniss des Oestlichen Theils von Nord Amerika und

seiner Geburge (Geology of Eastern North America) in Erlangen, Germany in 1787.49

48Medical Repository, v. 12, (1808 - 1809), 295 - 296. The Medical Repository
was a general science journal begun in 1798 (edited and published by Samuel L. Mitchill
and Associates, 1798 - 1820, New York), as a "depository of facts and reasoning relative
to Natural History, Agriculture and Medicine." It attempted "to notice every leading fact,
and every important improvement in the progress of the physical sciences both in Europe
and America." See John C. Greene, American Science in the Age of Jefferson (Ames,
Iowa: The Iowa State University Press, 1984), 24 - 25.
49Greene, American Science, 223. See also, Merrill, The First One Hundred
Years of American Geology, 4.
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Although his account was not widely known in the United States, according to its
translator, Edmund M. Spieker, Maclure probably relied on the information accumulated
by Schoepf. Certainly several of the major topographic features identified by Schoepf were
incorporated in Maclure's Observations. However, the fall line of coastal rivers and the
discussion of mineral and rock varieties were more thoroughly characterized in Schoepf' s
book than they were on Maclure's map. Furthermore, Schoepf attempted explanations of
his observations while Maclure characteristically chose to avoid conjecture.so
With respect to Count de Volney, there is strong evidence and evidently definitive
proof that in the 1811 European edition of his Observations, Maclure used a map from
Volney's book on the climate and soil of the United States.51 Volney was, by all accounts
a well respected and experienced travel writer, having established his reputation through
several publications that set a standard for systematic observation and scientific accuracy.
While in the United States he visited Thomas Jefferson at Monticello and several other
scholars and scientists in Philadelphia, including Maclure. He was known to have
travelled as far west as Lexington, Kentucky, through the Indiana Territory, Detroit,
Niagara Falls, Albany, New York, and extensively throughout New England and
50Edmund M. Spieker, "Schoepf, Maclure, Werner and the Earliest Work on
American Geology," Science 172 (June 25, 1971): 1333 - 1334. Spieker, who
translated Schoepf's book, considered Maclure's geological descriptions less perceptive
than Schoepf' s but better organized. Maclure tended, as Spieker has indicated, to
"recognize individual formations where Schoepf lumped such ingredients into the
categories of his major rock belts." See also Greene, American Science, 443.
51George W. White, "William Maclure's Maps of the United States," Journal of
the Society of the Bibliography of Natural History 8, no. 3 (1977): 266 - 269. In
fact John W. Wells indicated that this European version published in the Journal de
Physique was in fact a copy of Volney's map "with reengraved title but retaining all other
details including Volney's route tracing and contact lines." Wells speculated that "either
Maclure sent Delametherie [the editor of the journal] a copy of Volney' s map with his own
geological coloring, or Delametherie had Maclure' s data transferred to pulls from the
engraved plate of Volney's map." See John W. Wells, "Notes on the Earliest Geological
Maps of the United States, 1756- 1832," Journal of the Washington Academy of
Sciences 49 (1959): 199. See also Greene, American Science, 223 & 442, and The
European Journals of William Maclure, Doskey, ed., xxix.
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Virginia.52 In France, Maclure met with Volney on several occasions and reportedly
discussed such eclectic topics as the breeding of dogs and the political geography of Europe
as well as geology.53 According to John C. Greene, Volney's Views was concerned with
geography, geology, climate, rainfall, winds, prevailing diseases and aborigines, and
in it he drew from previously reported and local sources to support his observations. Local
geologists, like Samuel L. Mitchill, founder of the American Mineralogical Society,
Benjamin Waterhouse, who introduced the study of mineralogy at Harvard, James
Woodhouse, a chemistry professor at the University of Pennsylvania who conducted
analyses on mineral specimens, Jeremy Belknap and Thomas Jefferson, each of whom
conducted paleontological expeditions and amassed large collections of fossils and
minerals, were acknowledged sources for Volney' s Views.54
Samuel Mitchill' s work was of particular value and interest to Volney as well as
Maclure. His "Sketch of the Mineralogical and Geological History of the State of New
York," ( 1799 - 1800) which was sponsored by the Society for the Promotion of
Agriculture, Arts and Manufactures, divided continental terrain into five geological
regions: granitic, slate, limestone, sand-stone, and alluvial. Volney, having divided the
United States into physiogeographic regions that included the coastal Atlantic, the
mountainous district and the western plains, followed Mitchill in distinguishing geological

52Greene, American Science, 225 - 226. In addition to Views of the Soil and
Climate of the United States of America, published with a map in French in 1803 [the
translated American edition in 1804], Volney published Voyage to Egypt and Syria (1787)
and The Ruins; Meditations on the Revolutions of Empires (1791).
53See The European Journals of William Maclure, Doskey, ed., 11, 13, 151.
54Greene, American Science, 225 - 226. See also Merrill, The First One
Hundred Years of American Geology, 4 - 30. Among others who were likely sources
from whom Volney drew were Lewis Evans, Thomas Hutchins, Gilbert Imlay, Jedidiah
Morse, Samuel Williams.
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formations as well.55 In similar fashion, he identified the physical geography of the
eastern United States "region between the Mississippi and the Atlantic Ocean into five
districts; First, the granitic region; second, the grit or sandstone region; third, the
calcareous or limestone region; fourth, the region of sea sand; and fifth, the region of
alluvial or river formed soil."56
In addition, Volney offered speculation on the origin of several formations he
observed. Although not entirely accurate in all of his assumptions, he correctly identified
the probable geological history of horizontal beds of fossiliferous limestone in the Ohio and
Mississippi River valleys as evidence that entire region had once been covered by water,
and he attributed the formation of the channel at Niagara to forces of erosion. "The chasm
has been gradually worn away, from age to age, till it reached the place where the falls
now appear. This operation has continued slowly but incessantly."57
Although it is likely the results of Volney's investigations were incorporated or at
least corroborated by Maclure, his theoretical conjectures were not considered. Maclure,
of course, typically offered very little in the way of conjecture on the origin of rock
formations unless the evidence was beyond dispute. However, in comparing rock
formations in North America with those in Europe, particularly with respect to their
mountain ranges, he thought "the prosecution of geological researches is so much more
easy in North America than in Europe." In this instance he departed from his usual
hesitancy toward speculation and attributed the geological complexities in Europe to
accidents and changes that have been effected in the stratifications of the different
classes of rocks on the European continent, since their original formation; by
55Greene, American Science, 225 - 226. Mitchill's "Sketch" was published in the
Medical Repository (1797 - 1800).
56Merrill, The First One Hundred Years of American Geology, 27.
57Merrill, The First One Hundred Years of American Geology, 31. This quote
was attributed to Volney in his Views.
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the effects of water, during the immensity of time, partially washing away the
superincumbent strata, most liable to decomposition, and leaving the more hard
and durable parts of the same stratification in their original positions; or by the
long and continual action of rivers wearing deep beds and exposing to view the
subordinate strata, giving to the whole, the present appearance of a confused
and interrupted stratifications, though it might have been uniform and regular in
its original state.58
Interestingly enough, in spite of the disorder he encountered in European mountain ranges,
Maclure felt certain that the "original order and arrangement of their stratification" was the
same in North America as it was in Europe.
Considering Maclure's preferred reticence in speculative interpretation, this was a
rather presumptuous conclusion. After all, he was one of the few to have conducted
extensive and systematic investigations on both continents and was certainly justified in
offering a comparative interpretation. However, as John Greene has suggested,
Maclure' s understanding of the likely processes and erosional agents responsible for the
emergence of "primitive" rocks in the Allegheny Mountains and the surrounding
depositional and alluvial character of the eastern United States was not advanced much
beyond the conjectures of Volney, Mitchill, Jefferson and Evans.
It is in fact possible that many of the interpretations attributed to Maclure were the

conjectures of others and were only verified by his geological investigations and from his
collections of geological specimens and suites of rocks. Although what he did record and
report was either directly observable or had become "common knowledge," he frequently
failed to acknowledge his predecessors' contributions as sources for his own conclusions.
However, he did vaguely acknowledge some semblance of previous work in the original
publication of his Observations in 1809;
The foregoing observations are the result of many former excursions in the
United States . . . as well as from intelligent men, whose situation and
experience made the nature of the place, near which they lived familiar to them;

58Maclure, Observations, 22 - 23.
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nor has the information that could be acquired from specimens where the locality
was accurately marked, or the remarks of judicious travellers, been neglected.59
In the second, revised edition in 1818, Maclure formally recognized Samuel Mitchill for
his contribution to Archibald Bruce's definitive American Mineralogical Journal, "for the
only correction that has since been made, which consists of extending the alluvial over the
whole of the east end of Long Island, whereas we had supposed that the alluvial of the
northern skirts of the island had rested on primitive."60
In spite of the criticism and apparent lack of originality in his geological views,
Maclure's Observations and geologic map of the United States were considered significant
and certainly succeeded in consolidating most of the geology of the United States known at
the time it was published in 1809. Even among modem geologists, his map was
considered a seminal work upon which several later scientists would rely as the basis for
more thorough investigations. In fact, "many years later Charles Lyell was to declare after
his own extensive travels in the United States, that Maclure had traced the limits of these
geological tracts 'with no small accuracy.'"61
By virtue of its emphasis on practicality, Maclure's Observations acquired a
utilitarian and geographic perspective similar to several descriptions in the entries of his

European Journals. Having followed Volney's physiogeographic distinctions, Maclure
divided the United States into three regions more or less conforming to the different
topographies created by the Allegheny mountains. The mountain district, which possessed
poor soil and where changes in elevation made travel difficult to negotiate, was, he
believed, likely to be the last inhabited region. Its eventual settlement would rely entirely

59Maclure, Observations, 58. See also The European Journals of William
Maclure, Doskey, ed., xxix.
60Maclure, Observations, ix.
61Greene, American Science, 229.
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on the feasibility of extracting the iron ores and coal it possessed for the purpose of
supporting industry. Maclure believed industry was likely to increase in the Atlantic coastal
region which was subject to threats from European navies and was therefore preoccupied
with military protection of coastal borders. Furthermore, industries necessary for
supporting defense would be joined by industries whose commodities could be readily
transported by ship for trade with European countries.
The rolling hills and plains region west of the Allegheny Mountains to the Mississippi
River constituted the heart of new agricultural wealth, and Maclure realized this district
was destined to become a nation of agriculturalists quite distinct from the Atlantic states.
As he wrote in his 1818 revision of Observations,
On this earth or in the page of history, it is probable no place can be found of the
same extent, so well calculated to perpetuate a free and equal representative
government, as the basin of the Mississippi, both from its physical advantages
and the political constitution on which the state of society is bottomed.62
Such regional distinctions provided a convenient though limited orientation for Maclure's
geological classifications and loosely conformed to Mitchill's geological regions as well.
Incorporating W ernerian terminology, the geologic formations outlined on his map were
identified by the following guide:
CLASS TYPE

MAP COLOR

I

Primitive Rocks
[granite, gneiss, micaceous schist, primitive
limestone, gypsum, trap, slate, serpentine
porphyry, sienite, topaz & quartz bearing rock]

orange/sienna brown

II

Transition Rocks
[Transition limestone, trap & gypsum, graywacke, steeply dipping, stratified and some
metamorphosed rocks including, anthracite &
quartzite]

pink or carmine

62Maclure, Observations, 126.
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CLASS
III

N

TYPE

MAP COLOR

Floetz or Secondary Rocks
[horizontally laid strata -- red sandstone & limestone formations, several Floetz limestones,
sandstones, gypsum & chalk]

blue/light blue

[salt & gypsum]

green

Alluvial Rocks
yellow
[weakly consolidated rock of coastal plains or
river deltas and valleys including sand, gravel,
loam, peat, bog iron ore, calcareous tuff & sinter]63

It was Maclure's map that proved to be more valuable to later geologists than the

often confused and somewhat unorganized discourse in Observations. This is not
surprising considering Maclure's admitted hesitation in applying Wemerian classification as
well as his own aversion to speculation. Descriptions of formation boundaries and
stratigraphic nonconformities were more easily comprehended by their outline on his map
than in the text of his explanation. Nevertheless, Merrill has persuasively pointed out that
Maclure discovered and recorded important geological trends and identified several
locations possessing potential resources.
He noted that along the southeast boundaries of this formation [Ploetz]
gypsum, salt licks, and salt springs had been discovered. In his first map this
was indicated by a line of green extending northeast and southwest entirely
across the state [Tennessee]. In the second he continued it northeast into New
York, and he was led to the conclusion, since fully verified, that "we may hope
one day to find an abundance of those two most useful substances (salt and
gypsum), which are generally found mixed or near each other in all countries
that have hitherto been examined."64
Clearly, the utilitarian in Maclure remained the driving force for most of his conjectures
and prompted him to devote two chapters of his revised 1818 edition of Observations to the

63Taken from Maclure, Observations, 28 - 30; Merrill, The First One Hundred
Years of American Geology, 35; and Greene, American Science, 229 - 231. Maclure's
map was in color, a black and white copy of which is included in the Appendix under the
heading Map III. Colored areas identifying the geologic regions have been substituted by
Roman numerals representative of Maclure's geologic classes.
64Merrill, The First One Hundred Years of American Geology, 36.
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"decomposition of rocks in relation to the quality of soil in different parts of the United
States."65 It also largely influenced his other essays and discussions on geology as already
indicated, particularly his "Essay on the Formation of Rocks,'' which was also published
in 1818.
The significant and perhaps permanent legacy of Maclure's geological
investigations is the influence his work had on his contemporaries and later scientists.
There is little doubt that his map provided a template for the scientific excursions of others.
Several prominent scientists saw in Maclure' s contributions the grand outline of American
geology, and geologists used his map and followed his observations as the basis for their
own investigations. A contemporary and occasional correspondent of Maclure's, Parker
Cleaveland, professor of mathematics, natural philosophy, chemistry and mineralogy at
Bowdoin College, Maine, was indebted to Observations for his Elementary Treatise on

Mineralogy and Geology, a seminal publication and geological textbook. In fact,
Cleaveland reproduced Maclure' s map and extended Maclure' s region of Transition rocks
into Maine, an area that Maclure had left blank but in which Cleaveland had conducted
extensive field studies.66 As previously mentioned, Samuel L. Mitchill, a leading
mineralogist of the period, was responsible for appending the second edition of Maclure' s
map by extending the region of alluvial deposition across Long Island.
Several descriptive studies of local geology such as J. F. and S. L. Dana's Outlines

of the Mineralogy and Geology of Boston and Vicinity, were believed to have been
compiled from a variety of previously published materials, most notable among them,
Maclure's map and Observations. In another local geological study, Denison Olmsted
discovered and described the red sandstone formation in North Carolina and attributed its
65Greene, American Science, 234.
66Merrill, The First One Hundred Years of American Geology, 41 - 46. See also,
Greene, American Science, 237 - 242.
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lithology and characterized its orientation as a continuation of the "Great Sandstone
Formation" identified by Maclure.67
Perhaps most remarkable were the frequent references made to Maclure' s map in
the geological descriptions and interpretations of Amos Eaton. Eaton was an exceptionally
diligent field geologist and a celebrated teacher whose Index to the Geology of the Northern

States, published in 1818, became the definitive geologic textbook.68 From Maclure's
map, and in conjunction with his own field observations, Eaton constructed several
geological transverse sections that showed the stratigraphic sequences from one location to
another. However, where Maclure presented only general profiles showing the succession
of rock formations, Eaton identified the stratigraphic sequences within these profiles and
described them in detail. In one example, for instance, a transverse section between
Boston and the Catskill Mountains illustrated in stratigraphic detail the boundaries between
primitive, transition, secondary, superincumbent and alluvial classes of rocks and
indicated where they were exposed relative to the topography.69 He also demonstrated for
the first time the relationship between secondary and transition rocks with respect to the
character of their minerals and lithology and established a nomenclature for American
geology. These achievements were cardinal accomplishments from which the direction of
geologic investigation was forever transformed from an eclectic hobby of the leisure class
67Merrill, The First One Hundred Years of American Geology, 73.
68Greene, American Science, 244 - 252. Eaton was considered among the most
diligent of field geologists, and his expeditions along rivers and excursions into caverns
and up cliffs provided the information necessary to establish borders in the stratigraphic
sequence and identify trends and conformities required for the classification of rocks.
69Merrill, The First One Hundred Years of American Geology, 57 - 59; and
Greene, American Science, 244 - 252. A transverse section is the elevated view from a
cross section derived from a topographic map. It shows how a slice of the earth appears
between two or more locations on a map. "Superincumbent rocks" were a class of rocks
introduced by the English geologist, Robert Bakewell, that describe rocks that '·'overlay
others in a nonconformable position ... are always above primitive rocks" and have been
considered volcanic in origin.

80
to a serious scientific endeavor. However, Eaton acknowledged that this could not have
occurred without the collective efforts of several scientists. As he wrote in the forward to
his Index:
The president of the American Geological Society, William Maclure, Esq., has
already struck the grand outline of North America geographical geology. The
first vice-president, Col. G. Gibbs, has collected more facts and amassed more
geological and mineralogical specimens than any other individual of the age. The
second vice-president, Professor Silliman, . . . gives the true scientific dress
to all the naked mineralogical subjects. The third vice-president, Professor
Cleaveland is successfully employed in elucidating and familiarizing those
interesting sciences; and thus smoothing the rugged paths of the student.
Professor Mitchill has amassed a large store of materials and annexed them to the
labors of Cuvier and Jameson. But the drudgery of climbing cliffs and
descending into fissures and caverns and of traversing in all directions our most
rugged mountain districts to ascertain the distinctive characters, number, and
order of our strata has devolved on me.70
Eaton's acknowledgement was in essence a tribute to the collective and cumulative
efforts that created the science of geology in America. The officers of the American
Geological Society represented the most prominent geologists of the Maclurean Era.
Although the Society was short-lived (1819 - 1828) and published nothing, it succeeded in
stimulating geological investigations and produced a forum for its members to share their
discoveries.
The lack of success in sustaining a national society devoted to geology was more
than compensated by the emergence of several state sponsored geological surveys founded
70Amos Eaton, Index of the Geology of the Northern States With Transverse
Sections, Extending from Susquehanna River to the Atlantic, Crossing Catskill
Mountains: To Which is Prefixed a Geological Grammar, 2nd ed. (Troy, New York:
1820), ix. All of these scientists were officers of the American Geological Society,
founded in 1819, by George Gibbs and Benjamin Silliman. Gibbs owned a mineral
collection numbering 12, 000 minerals, several of which were loaned to Yale University
where Silliman was professor of geology, mineralogy and chemistry. J. D. Dana and
Amos Eaton were among his student assistants. Samuel L. Mitchill published an American
version of Robert Jameson's translation of Georges Cuvier's Essay on the Theory of the
Earth, in 1818. It is worth noting that Silliman, Cleaveland and Eaton were considered
gifted and masterful teachers while Gibbs was regarded as a "gentleman-scientist."
Maclure, along with Volney and Schoepf, were immigrant geographical geologists who
helped to orient and transform geological curiosity into a systemmatic scientific discipline.
See also Greene, American Science, 235 - 249.
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during the 1820's and 1830's, much to Maclure's satisfaction. Of more enduring
significance was the establishment of scientific journals devoted to geology and other
science related topics. Benjamin Silliman launched one of the most successful and credible
publications, the American Journal of Science, in 1818. As the apparent successor to the
languishing American Mineralogical Journal, founded by Archibald Bruce, the American
Journal of Science became a vital periodical for the American scientific community. Not

only did the most prominent American scientists, including Maclure, contribute to the
journal, but according to Greene, "Silliman's Journal" was the most highly respected and
best known American journal in Europe for several decades. 71
Most of Maclure' s contributions to the American Journal of Science did not appear
to be scientifically momentous and were primarily either reevaluations of his previously
published work or were reflections on some form of useful knowledge gathered from his
geological expeditions. However on occasion he indulged in some semblance of
speculation particularly about the geologic changes that may have occurred in the North
American continent. While in Madrid in 1822, he added his perspective to a reflective and
theoretical explanation for the origin of American mountain ranges. The prevailing
presumption characterized the Rocky (Stony) and Allegheny Mountains as the primitive
remnants of a continuous, ancient shoreline that had enclosed an inland sea "through
which the Mississippi now runs .... " Maclure logically inferred from the existence of

71Greene, American Science, 243. The formal name of "Silliman's Journal" was
the American Journal of Science, More Especially of Mineralogy, Geology and the Other
Branches of Natural History; Including Also Agriculture as Well as Useful Arts. The
journal featured articles in natural history -- mineralogy, geology, botany, zoology;
chemistry, natural philosophy, mathematics, agriculture, domestic economy -- music,
sculpture, engraving, painting; anatomy, physiology and medicine. Among contributors
of articles devoted to earth science were Silliman, Maclure, Gibbs, Eaton, Olmsted,
George Bowen, Chester Dewey, James Pierce, Jeremiah Van Rensselaer, John H. Kain
(geology of Virginia and West Virginia), W. B. Stilson (geology of Indiana), Caleb
Atwater (western plains geology), and Henry R. Schoolcraft (lower Mississippi River
geology).

82
transition, secondary and alluvial rock resting atop this primitive basin, that deposition
was the probable agent of emplacement until the waters spilled over the edge at several
locations and drained the sea. Subsequent erosion exposed the stratigraphic sequence
through the range and amid the basin deposits.72 This speculative scenario was only
marginally different from Volney's reference to the existence of "extinct lakes" in North
America or from Mitchill's theory, in which he supposed the Blue Ridge, Adirondack and
Catskill Mountains had originally formed the northern and eastern barriers of an inland
lake.73
Maclure also did not shy away from criticizing others' suppositions. In 1829, in a
criticism apparently penned to the American Journal of Science, Maclure disputed the then
popular theory that volcanoes and earthquakes were somehow related to a common source
deep within the earth. This theory further suggested that cataclysmic changes in the earth
shared a connection with the sea, since "all" were situated near oceans. Although he
admitted that two-thirds of known volcanoes were "thrown up from the bottom of oceans"
to form islands, and posed the probability that the "sea is favourable to the commencement

72Williarn Maclure, "Some Speculative Conjectures on the Probable Changes That
May Have Taken Place in the Geology of the Continent of North-America East of the
Stoney Mountains ... Madrid, July 9, 1822," American Journal of Science 6 (1823):
98 - 104. Maclure' s other publications in the American Journal of Science included:
"Hints on the Outlines of Geological Arrangement," 1 (1818): 209; "Miscellaneous
Remarks on the Systematic Arrangement of Rocks and on Their Probable Origin," 7
(1824): 261; "Notice of the Anthracite Region of Pennsylvania," 10 (1827): 205;
"Remarks on the Igneous Theory of the Earth," 16 (1833): 351; "Geological Remarks
Relating to Mexico," 20 (1837): 406.
73Merrill, The First One Hundred Years of American Geology, 28. The belief in
the existence of an inland sea as a source for the deposition of transition and secondary
rock formations was not far from current prevailing geologic theories. The presence of a
massive inland estuarian environment accounts for sandstone and limestone formations and
has been corroborated by carbon dating. However this presumed estuarian environment
predates the existence of the Rocky Mountains which were thought to have formed via
orogenous uplift in response to repeated tectonism along the expanding western ~oast. For
enlightening history on the geology of North America see John McPhee, Basin and Range
(New York: Farrar, Straus, Giroux, 1981).
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of volcanic combustion," there were instances in which this was not the case. Maclure
offered, as a contradiction, the New Madrid earthquake of 1811, whose epicenter had
been located in southeastern Missouri, far from an ocean and with no evidence of volcanic
activity in the vicinity. Of course he failed to provide a satisfactory alternative theory and
opted to proclaim "all these speculations are . . . out of reach of our senses and can be
accounted only as amusement for the present."74
Although Maclure typically adopted a Wernerian perspective toward his geologic
classifications, like the majority of his American contemporaries, he did not confine his
interpretations to Neptunian agents of deposition. In fact, in one of his least notable
geologic publications, "Observations on the Geology of the West India Islands from
Barbados to Santa Cruz, Inclusive," collected from a trip he undertook with Charles
Lesueur from 1816 - 1817, he "bestowed especial attention on those portions of the series
[of rocks] which are of volcanic origin."75 This was a rather uncharacteristic approach for
someone who had steadfastly managed to incorporate American rocks into a Wernerian
classification scheme. Nowhere else except in his "Essay on the Formation of Rocks," the
publication of which was to follow, did he consider the probability of volcanic origin as
anything but a recent event, geologically speaking.
Not surprisingly, the concept of vulcanism, which was little developed at the time,
eluded him as it did many others, for he attributed the existence of volcanic rocks in the
West Indies to a process of combustion rather than to the intrusion of magma through the
lithosphere. Although several of the islands in the West Indies were composed

74Merrill, The First One Hundred Years ofAmerican Geology, 11. See also
Maclure, "Essay," 45.
75William Maclure, "Observations on the Geology of the West India Islands from
Barbados to Santa Cruz, Inclusive," Journal of the Academy of Natural Sciences 1
(1818): 134. Also quoted in Samuel George Morton, "Memoir of William Maclure,
Esq.," 2nd ed. (Philadelphia: Merrihew and Thompson, 1844), 17.
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predominantly of limestone and coral detritus, several others were formed by the
intermingled conglomerates of volcanic rock, limestone and coral. Maclure erroneously
inferred from the deposition of sulfur and alum he observed on many of these islands, that
its presence was evidence of combustion and therefore responsible for the vulcanism that
presumably occurred there. Furthermore, from his determination of the strike of volcanic
stratification which ran parallel to the alignment of those islands bearing volcanic rock, he
concluded the source and predominant ingredient of combustion must be sulfur.76
However, in his "Essay" he conceded that the presence of sulfur found near
volcanoes did not preclude alternative sources of vulcanism, since "neither sulfur nor any
other combustible substance, has yet been found in the lowest granite; from which it
would appear, that the fire of volcanoes commences . . . ." Maclure certainly recognized
that volcanic rock was not Neptunian in origin, and furthermore, its classification in the
primitive was far from certain. As he indicated in his "Essay;" "The seat of volcanic fire is
not known; how deep it may originate below the primitive is exceedingly uncertain . . . .
Experience teaches us that volcanoes are often in the primitive, or at no great distance from
it."77
Although he characterized volcanic rocks as members of Werner's primitive class,
he distinguished them from those primitive rocks of certain Neptunian origin. In order to
reconcile unstratified and recently active volcanic rock formations with ancient volcanic
rocks, Maclure, like several of his fellow geologists, was forced to contradict Neptunist
classification of veins and large areas of nonstratified rock like the basalt flows in Spain,

76Maclure, "Observations on the Geology of the West India Islands," Journal of
the Academy of Natural Sciences 1 (1818): 134. The "strike" of a rock bed or
formation is its horizontal orientation relative to a compass reading magnetic north.
77Maclure, "Essay," 45.
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Germany and Italy. He concluded that Werner and his disciples mistakenly identified
nonstratified basalt as stratified deposition. As he correctly explained;
Basalt is not stratified, nor is the greatest part of what the Wemerians call the
newest floetz trap stratified; therefore these rocks cannot be said to contain beds,
but only fissures, splits and cracks, filled up with different substances, which
can have no relation with the origin of the rock itself.78
The overwhelming evidence of ancient vulcanism in the West Indies along with several
anomolously classified European basalt formations, irreconcilable by Neptunist
classification, prompted Maclure to include in his own proposal for rock classification, a
class whose origin was volcanic. Although he relied on Werner's categories, Maclure
believed they were deficient, and this ambivalence toward Wemerian nomenclature was
shared by his fellow geologists. However, even the absence of vulcanism in the Neptunist
theory of rock formation did not dissuade its application. In fact, the majority of
Maclure's contemporaries who followed Werner's classification because it was a simple
chronology that organized the study of stratigraphy by means of geological succession,
were frequently hampered in their attempts to fit American rocks into Werner's classes.
Their difficulty was compounded by their limited understanding of paleontology
and by the conspicuous presence and complicated significance accorded to the discovery of
fossils in the stratigraphic sequence. As mentioned previously, William Smith, credited
with establishing the identities of strata by the organic remains they contained, achieved
limited success using fossils as a means for comparing strata. Maclure, among others,
recognized that "the different classes of rocks on the continent cannot be distinguished by
the shells, though the different strata of the same class may be discovered and known by
the arrangement of the shells found in them. "79 In this way, fossils served exclusively as

78Maclure, "Essay," 48.
79Maclure as quoted by Charles Keyes, "William Maclure: Father of Modem
Geology," Pan-American Geologist XLIII, no. 2 (September 1925): 92.
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useful markers for correlating strata of the same class from different locations. Much later,
fossils would ultimately prove indispensible in determining relative ages of rock
formations. Not until the introduction of the evolution theory in the latter half of the
nineteenth century would geologists fully appreciate the integral role paleontological
findings would serve. As a result, the discovery of marine fossils in the high elevations of
mountains for example, tended to spawn a variety of speculative theories frequently
corroborating Neptunist presumptions.
Nevertheless, the discovery of fossils, especially large fossils of extinct
prehistoric vertebrates and dinosaurs, provided a subsidiary function by attracting public
interest in natural science. Public exhibitions of collections of fossils brought the natural
sciences to all citizens, something that appealed to Maclure' s philosophical preoccupation
with education. Having gathered and collected all manner of specimens bearing some
relationship to science, their presentation fulfilled Maclure's ambitions to establish
museums and libraries where such collections were exhibited to educate the public.
It was in the form of the Academy of Natural Sciences where these collections

fulfilled Maclure's intention to establish a scientific depository and cultivate a scientific
library. During Maclure's tenure as the Academy's president (1817 - 1840), the institution
became the repository of unprecedented natural history collections. Maclure was one of the
Academy's most generous contributors. Having donated several of his European suites of
rocks, natural history specimens, fossils, artifacts and engravings, books, maps and
charts in 1817, he enhanced his initial contributions in 1835 with a donation of a portion of
his New Harmony library numbering 2259 volumes "embracing ... works in every
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department of useful knowledge, but especially natural history and the Fine Arts, together
with his extensive series of maps and charts."80
The accomplishments of the Academy's members fostered an engaging interest in
the natural sciences and demanded a scientific approach to expeditions concerned with
curiosities about the earth. Consequently, the Academy also became a forum for forging
relationships between members with divergent scientific interests. Nowhere was that more
evident then in the collegial association of the naturalists, Thomas Say, Charles Lesueur
and Gerard Troost, all of whom ultimately joined Maclure in his educational experiment at
New Harmony. Like Maclure, these fellow members of the Academy had established
scientific reputations in several areas of natural history. Each had also accompanied
Maclure on a number of his expeditions in North America as well.
Thomas Say was a self-made naturalist, respected for his meticulous studies of
insects, the publication of American Entymology, the subject for which he was
subsequently referred to as the "Founder," and his observations and descriptions of
mollusks, crustaceans and reptiles. He travelled widely in North America and was the

80Morton, Memoir of William Maclure, 23. According to Morton, the Academy
arranged for lectures in chemistry, botany and other courses in natural history, maintained
a library and museum superintended during Maclure's presidency by Charles Pickering (he
joined Maclure at New Harmony as well), and published the Journal of the Academy of
Natural Sciences. Maclure was instrumental in establishing the institution and providing
for maintenance of the Academy's collections and offered his house in Philadelphia for the
printing of the first volume of the Journal of the Academy of Natural Sciences. According
to J. Percy Moore, an Academy catalog published in 1836 "credits Maclure with 5232
volumes of the 6890 then in the library." (Moore, "William Maclure," 239.) Maclure
stipulated that all of his gifts to the Academy were made under the condition that all were
open to the public. His financial support included over $25,000 toward the construction of
a fire-proof building to house the library and museum, a $5,000 mortgage for the purchase
of a printing press and other materials, and he donated whatever settlement might be
derived from political claims on his property in Alicante, Spain, that he believed to be
valued at $200,000. (Letter from William Maclure to M. Burrough, May 17, 1836, in the
library of the American Philosophical Society.)
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official zoologist on Major Long's 1819 expedition to the Rocky Mountains. In 1817 1818, he accompanied Maclure to the sea islands off the coasts of Georgia and Florida.SI
Like Say, Charles Lesueur was subsidized by Maclure for several of his zoological
studies in Ameica. He drew Maclure's attention in Paris in 1815, from his reputation as a
contributor on the expedition of the French sponsored voyage of the Geographe to
Australia (1800- 1804), from which 100,000 zoological specimens were collected and
studied. Thereafter, under the benefaction and in the frequent company of Maclure,
Lesueur conducted his zoological research and plied his trade as an engraver. Of his
association with Maclure, he wrote in 1818; "All that I have done thus far is due to the
liberality of Mr. Maclure; few men would do what he has done and is still doing."82 He
was the first to study the fishes of the Great Lakes, and his detailed and accurate drawings
won him the praise of Louis Agassiz for his contributions to American ichthyology.
Gerard Troost, the first president of the Academy of Natural Sciences, received
formal training in crystallography, mineralogy and geology in Europe and contributed
regularly to mineralogical research in America. His association with Maclure through the
Academy of Natural Sciences and at New Harmony offered him the opportunity to teach
geology and chemistry.83
Undoubtedly, in Maclure's mind, the teaching of science was the primary
objective the experiment at New Harmony was intended to address. The participation of
Say, Lesueur and Troost, among others, in a practical sense fulfilled Maclure's fervant
81Greene, American Sciences, 306 - 311.
82Charles Lesueur to Anselme Demarest, December 6, 1818, as quoted in E.T.
Haney, The Travels of the Naturalist Charles A. Lesueur in North America, 1815 - 1837,
H.F. Raup, ed., trans. (Kent, Ohio: Milton Haber, 1968), 31.
83It has been suggested that David Dale Owen, son of Robert Owen, was
presumably influenced at New Harmony by Troost (and Maclure) to become trained in
geology. He subsequently worked under Troost at the University and was a successful
geologist in his own right. See Moore, "William Maclure," 238.
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patronage of the sciences. His own well established reputation as a geologist and the
collective experience of his scientific colleagues lent the experiment the impression of
respectable credibility. The ambitious and novel approach uniting scientific research with
scientific instruction was Maclure's purpose in establishing what he optimistically
envisioned as a great scientific research and educational center. In spite of its failure in
achieving this rather lofty goal, Maclure' s effort, which coincided with the philosophy of
the "German style" universities at which knowledge was not only dispensed but
determined, foreshadowed the emergence of the American University as established by
Henry Phillip Tappan, Andrew White, et. al. His insistence on the value of sensory
learning, that so dominated the quality of scientific investigation of the period and was
fundamentally assimilated in the methods of Pestalozzi, anticipated the establishment of
elementary scientific education in America. In addition, his obsession with utilitarian
education, especially with regard to his interest in agriculture, predicted the emergence of
several educational programs associated with the Morrill Acts of 1862 and 1890.

CHAPTER IV
WILLIAM MACLURE'S CONTRIBUTION TO SCIENCE EDUCATION
William Maclure' s interest in science and especially his contributions to geology,
were fueled in large measure by his zealous affirmation of the principles of utilitarianism.
Similarly, his philosophy of education may be characterized as the infant born to fill the
shoes of utilitarian ideals. Where science revealed the truths of knowledge useful to
mankind, education disseminated useful knowledge for the progress of humanity. Like
his contemporary devotees of enlightened thought, Maclure regarded the truths revealed
from scientific investigations as universal property, and it was society's responsibility to
share this knowledge for the universal benefit of humanity. Furthermore, Maclure
believed the traditional classical curriculum was both obsolete and inadequate for
disseminating "useful knowledge" and addressing society's needs:
I had been long in the habit of considering education one of the greatest abuses
our species were guilty of, and of course one of the reforms the most
beneficial to humanity, and likewise offering to ambition a fair field. Almost
no improvement has been made in it for two to three hundred years; there was
immense room for change to put it on a par with other functions of
civilization. I
Educational programs, he insisted, should include subjects of a scientific nature, and the
manner in which education is disseminated ought to be scientific as well. Although he did
not specifically label Pestalozzi's educational methodology as scientific, Maclure's
advocacy of Pestalozzian methods in all of his educational endeavors reflected the

I Letter from William Maclure to Benjamin Silliman, October 19, 1822, as quoted
by W. H. G. Armytage, "William Maclure, 1763 - 1840: A British Interpretation,"
Indiana Magazine of History 47, no. 1 (March 1951): 8.
90
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cognitive, observational, analytical and interpretative approaches to learning that form the
basis for scientific inquiry to which he was devoted.
Interest in science and its application to solve social problems generated a transitory
confederation among intellectuals of the late eighteenth century. The best evidence of
science education in America, as elsewhere, was found embodied in the intentions,
publications and practices established by intellectual societies and scientific journals. Not
surprisingly, the purpose of several intellectual societies of the period was uniformly
utilitarian and therefore naturally pervaded with scientific information as well. Although
utility may not have been the only factor responsible for shaping the American scientific
community of the early nineteenth century, it was certainly foremost among the objectives
of those engaged in scientific investigations.
Indeed, the American Philosophical Society announced in 1771, in the preface to
the first volume of Transactions, "that members would devote themselves chiefly to such
subjects as tend to the improvement of their country and advancement of their interest and
prosperity." Similarly, Benjamin Silliman explained the leading object of his American

Journal of Science and Arts was "to advance the interests of the rising empire, by exciting
original American effort, both in the sciences and the arts."2 These expressions of
American patriotism, conspicuously representative of the period and characteristic of the
philosophies of America's preeminent enlightened emissaries, Thomas Jefferson and
Benjamin Franklin, reflected a collective, if not unified, attitude from which American
scientific investigations and scientific approaches toward education emerged in the
nineteenth century.
Although the seemingly uninhibited intellectual community that fostered this
prevailing scientific attitude was destined to host all manner of social and educational

2Greene, American Science, 417 - 418.
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experiments, by and large, prior to 1825, science education was little more than a novelty
except at a few colleges. Other then prescribed science courses required for training in the
medical field, most science education was elective and largely attended and taught by men
in other professions. Two prominent examples included Benjamin Silliman and Parker
Cleaveland, both highly regarded professors of chemistry and geology who were formally
trained in other professions. Even to the most casual observer, it was obvious that science
courses were not readily accommodated within the existing elementary and secondary
curriculums, in spite of a popular interest in the rapid advancement of technology and a
consequent need for science education.
Advancing technology certainly provoked interest in American education and
spawned several efforts to introduce new methods and alternative curriculums to the
classroom. The emergence of a variety of schools and the remarkable public support for
them did not go unnoticed especially among travellers from Europe. A seemingly steady
stream of Europeans -- the constituent gentry that formed a transient corps of leisure
gentlemen, journeyed to America and throughout Europe to observe technical innovations,
absorb peculiarities of frontier culture and witness the administration of social reforms and
the advent of enlightened progress. Tours through schools were frequently highlighted
visits of these travellers' itineraries. For a time, both Maclure and Robert Owen were
members of this "corps," and from observations and experiences gathered through their
travels they formulated many of the social opinions and educational views that led to the
New Harmony experiment.
Among several accounts of travels through the United States during the early
nineteenth century, reflections by Karl Bernhard, Duke of Saxe-Weimar-Eisenach were
extensively detailed and particularly illustrative of the educational institutions operating
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during 1825 and 1826.3 At this time, public schools, funded by means of state school
taxes, were common throughout the New England states. In addition, a variety of private
schools existed there as well, especially in and around large cities like Boston. According
to Bernhard, Pennsylvania, Ohio, New York, Maryland and the Virginias seemed to
possess a wide variety of denominational, sectarian schools, each one reflecting the
religious proclivities of its respective locality. His assessment of education in southern
states he visited indicated schools there tended to be private and denominational in nature.
Bernhard's observations are quite valuable for their detailed accounts of the
curriculums as well as the agenda of daily activities he witnessed. From these descriptions
it is clear that elementary schools provided what he called the "Lancasterian mode" of basic
rote instruction in reading, writing and simple arithmetic to both boys and girls. In
general, both public and private high school education tended to remain steadfastly wedded
to the classical curriculum in which recitation was the prevailing instructional guide. Rare
exceptions, like the "mathematical school" in Boston or the military academy at West
Point, offered a curriculum that emphasized mathematics and science and resembled the
polytechnic schools in Europe. However it was Bernhard's opinion that the scarcity of
teachers prevented the proliferation of such study .4 In addition, these schools were
intended for the instruction of boys, while adolescent girls had few educational options
except for the occasional private school dedicated to refinement with instruction in the
ancient and modem languages and social graces. It is interesting to note that in spite of the
lack of educational opportunities for women in America, Bernhard considered them
3Karl Bernhard, Duke of Saxe-Weimar-Eisenach, Travels Through North America
During the Years 1825and1826, vols. I & II (Philadelphia: Carey, Lea & Carey Chestnut Street, 1828). This collection of observations in diary form relates several
descriptions of common as well as private schools, including the military academy at
Westpoint, Boston public high schools, Westtown Quaker School, the University of
Virginia, Columbia College, New Harmony and several local town schools.
4Bernhard, Travels, I: 110.
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particularly well educated. From his encounters with American "society women" he
seemed encouraged that "so much care is bestowed upon the education of the female sex,
that it would perhaps be considered in other countries as superfluous. Young ladies even
learn Latin and Greek, but then they can speak of other things besides fashions and teatable subjects."5
By the 1820s, the education of women, among other progressive attitudes,
impressed several European visitors, as this seemingly liberal and scientifically innovative
American society had appealed persuasively to philanthropists like Owen and Maclure a
few years earlier. Maclure, who in 1819, had funded Pestalozzian schools in Paris for
boys under the administration of Guillame S. Phiquepal, and for girls under the guidance
of Madame Marie D. Fretageot, both of whom were Pestalozzian teachers, had even
earlier (1806) helped to transport Pestalozzian education to America through his patronage
of Joseph Neef, another of Pestalozzi's proteges. Unfortunately for Maclure, Neef's
schools at the Falls of the Schuylkill and at Village Green near Philadelphia, foundered
after only short runs ( 1809 - 1815) in part because of repeated local resistence and
concommitantly reduced enrollments due to the permissive environments they fostered and
their conspicuous detachment from sectarian religious influences.6
Besides these setbacks, Maclure' s failure to establish a self-sustaining agricultural
school near Alicante, Spain, in 1822, certainly dimmed his enthusiasm for educational
experiments. Nevertheless, toward the end of his final trip through Europe, after touring
Owen's institution at New Lanark, Scotland, in 1824, Maclure rekindled his optimism in
experimental education and renewed his confidence in the liberality of America. He wrote
to Madame Fretageot:
5Bernhard, Travels, I: 50.
6Gerald L. Gutek, Joseph Neef" The Americanization of Pestalozzianism
(University of Alabama: University of Alabama Press, 1978), 5 - 87.
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It gives me more courage to undertake my Experimental farming schools,

seeing how he [Owen] has suceeded against a powerful combination of both
church and state, and considering the field of moral experiment in the United
States to be the finest in the Globe.7
Indeed, Arthur Bestor has concurred that America appeared to be the ideal location for
promoting such enlightened and revolutionary experiments as Robert Owen's brand of
communitarianism intended for New Harmony.
However, although tolerant of progressive and liberal ideologues, the young
American society was not without its reservations and misgivings. Owen, in particular,
endured pervasive disrepute, and from some Americans, outright indignation when he
criticized them for their "ill-directed propensity to religious feelings."8 Owen intended
community reform at New Harmony to broach the frontiers of education in order to
overcome adherence to misguided and obsolete sectarian affiliated instruction. He chose
not to assimilate his progressive social values with the conscription of sectarian education,
but to dissolve religious and classical conventions and replace them with a progressive
curriculum.
This, of course, coincided with Maclure's own intention to develop an educational
curriculum independent of dogmatic indoctrination. In fact, Maclure was antagonistic to
sectarian influence over education, because it frequently demanded unquestioning
adherence to and dependence on faith at the expense of developing individual self-reliance.
As a result he understood the opposition and criticism levelled at reforms like
Pestalozzianism were the predictable responses to the threat independent thinking posed to
established conventions. In response to these criticisms he encouraged that Neef

7Letter from William Maclure to Madame Marie Fretageot, August 25, 1824, in
Education and Reform at New Harmony: Correspondence of William Maclure and Marie
Duclos Fretageot, 1820 - 1833, Arthur Bestor, ed. (Clifton, New Jersey: Augustus M.
Kelley Publishers, 1971), 307.
·
8Bernhard, Travels, II: 108.

96
not believe that the opposition to your school is from a conviction that it is a bad
method -- on the contrary, those who had the cabal are well aware of the ease
and certainty with which all useful knowledge can be given and only tremble for
the monopoly which is become necessary to their existence. It is not because
you teach immorality as they pretend to say, but because you take the shortest
and surest road to knowledge without the poison of prejudice that they see in
you an enemy to their privilege and assumed superiority.9
Quite antagonistic to indoctrination of any sort, Maclure was especially adverse to
religious dogmatism, and he vehemently scorned the sectarian clergy who he believed
were instigators of manipulation. Since they controlled most institutions of educational
instruction which were firmly rooted in classicism and, "by coercive discipline,"
contradictory dogma, sectarian clergymen represented the most significant impediment to
introducing Pestalozzian methodology, scientific instruction or any type of school reform.
Maclure readily asserted that;
Our sectarian clergymen, in such numbers and variety, who all teach different
routes to heaven, each pretending that his own is the only true path, having
hitherto much control and direction of the education of both young and old,
will most probably oppose all innovation, in the teaching of their religious
creeds.IO
Rather than attempting to modify the existing, coercively administered, rote
consumption of doctrine demanded at sectarian schools, Maclure advocated wholesale
reform by implementing a utilitarian curriculum founded on sensory, analytical and active
learning processes, so essential to a scientific method of learning. It was his contention
that the best education was achieved,
by endeavoring to teach the useful arts and sciences, the acute and accurate use
of the senses, with a rigorous discipline of all the mental faculties, more as a
foundation, on which to build that knowledge which their future experience
might make necessary to their comfort and happiness. By strictly limiting
instruction to utility, nine-tenths of the learning of the old school is thrown to
one side . . . . Teaching children what they never are to practice as men, is
filling their intellectual store rooms, with what pays no rent, and which they

9Letter from William Maclure to Joseph Neef, as cited by Gutek, Joseph Neef,
27.
IOMaclure, Opinions, II: 192 - 193.
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get rid of as soon as possible by forgetting it, leaving only the delusion behind
that they know it because they once learnt it; which only prevents all attempts
of acquiring a knowledge of it.11
Traditionally pious and ritualistic indoctrination directed at the moral character of mankind,
like instruction in the dead languages, was, he argued, disposable and uselessly
intimidating. For that reason, he was frequently criticized for neglecting the development
of moral character by embracing amorality and promoting atheism.
Accordingly, the most daunting challenge Maclure' s ideas faced was an entrenched
and pervasive religious doctrine that permeated education in America and dictated
conventions of proper moral character. Although he regarded most forms of organized
religion as abhorrent, he nevertheless believed a complete education ought to prepare
students to exercise proper moral judgement. He offered the following comment on how
he saw morality:
I believe all that we know of morals is the fruit of education, or appetites: all
realities are bounded by utility and necessity; but imagination has no limits,
nor the labor of satisfying it any end. Morality by being yoked to religious
dogmas, has been driven from its original and natural foundation which is the
interest of mankind, and placed on the artificial base of duty, benevolence,
doing good to others, etc., making all moral obligations disinterested, and
placing them in opposition to the selfish priniciple which rules and governs our
species.12
There is a conspicuous element of deism in Maclure's statement which conveniently
bridges his utilitarian philosophy with the civil role and social imperative required of mass
education. In effect, Maclure sought to replace the dogmatism of religious teaching with
instruction in scientific thinking that focussed on developing the skills of observation and
analysis in the process of acquiring knowledge that was useful. The proper moral character
would naturally develop, he believed, from an objective perspective required of a

llMaclure, Opinions, II: 194.
12Maclure, Opinions, II: 208 - 209.
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scientifically trained observer that could not be undermined by the subjective influence of
dogmatic adherence.
As mentioned in Chapter II, Maclure's philosophy was entirely antagonistic to
capricious, ornamental, extravagant or contrived tendencies inherent in the bureaucracies
of social institutions. Consequently, he remained suspicious of faithful speculation and
historical conjecture that was neither compatible with nor corroborative of observed fact.
He believed educational institutions should be devoid of partisan indoctrination. A
curriculum completely devoted to developing an individual's abilities to observe carefully
and think rationally were, in his estimation, the primary objective of education. That is
why Pestalozzian methodology and a science oriented curriculum were the most significant
components of his educational plans. However, having examined several educational
experiments in Europe, Maclure was well aware of the difficulties of converting
traditionally ingrained, sectarian orthodoxies into modem scientific values by modifying
the existing classical curriculum.
During the late eighteenth and early nineteenth centuries, traditional, religiously
supported educational institutions whose methods relied predominantly on recitation of
subjects in the trivium and quadrivium were particularly vulnerable to the rational and
natural logic of this scientifically grounded utilitarian perspective.

Scientific education

posed a hypothetical threat to the customary teaching methods and the ecclesiastical
direction fostered at religiously oriented schools. In reality however, most of the
experimental schools that emerged during this period did not necessarily abandon religious
instruction or diminish the relevance of religiously oriented education. Instead, they
incorporated enlightened and scientifically based approaches within existing educational
programs in order to address definite and specific social purposes. It was the change in
focus from a purely ecclesiastical purpose toward an enlightened social conscientiousness
to which general education gradually developed a more scientifically oriented direction.
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In Britain, Bell's and Lancaster's monitorial systems of elementary education,
although not ordinarily considered scientific, were certainly enlightened in their purpose to
irradicate illiteracy among the poor. However, they did not eliminate religion or its
influence on the curriculum. If anything, their social focus broadened their religious
missions and enhanced their sectarian domains, while their liberality represented an
assimilation of enlightened thinking.
Perhaps the most significant of enlightened educators, and certainly one of the
most influential, was Pestalozzi. The indelible impression Pestalozzianism has had on the
development of education cannot be overestimated. Johann Heinrich Pestalozzi ( 1746 1827) was an enlightened Swiss educator whose sympathy for the poor and adherence to
the virtues of nature were coalesced and translated into an educational program of lasting
historical proportions. His understanding of the cognitive learning process from which he
developed his methods of object teaching and sensory learning were employed by several
of his contemporary as well as subsequent educational reformers including Phillip Von
Fellenberg, Joseph Neef, Owen and Maclure.
However, as revolutionary as these methods were they did not eliminate the
classical curriculum or religious instruction. Pestalozzi saw education as all encompassing,
as derived from the omniscience of God. As William Kipnis indicates,
Pestalozzi believed that God's help was needed to properly educate,
claiming that, "religion is the unshakable foundation of all education" .
He insisted that moral and religious education must form the core of general
education, and that eventually the child "no longer dreams of God, he sees
Him; he lives in contemplation of Him. He prays to Him."13
Nevertheless, it was the enlightened practicality of Pestalozzi' s purpose that led
him to "coordinate" his vocationally pragmatic methods with moral education. Since these
methods encouraged learning through sensory perception and acute observation and

13.Kipnis, "Propagating the Pestalozzian," 39.
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progressed through the systematic and gradual accumulation or building of knowledge
from the most concrete forms to increasingly complex abstract concepts, they were
scientific in their approach. However the approach was, in Pestalozzi' s mind, sanctioned
by God's "natural design." It was the reality of human existence that prompted him to
introduce pragmatic educational methods in such a scientific manner.
Without abandoning religion, Pestalozzi believed his educational methods served
God's purpose by developing the intellectual, physical and emotional powers of an
individual in order to arrive at a self-supporting, independent composite that reflected what
he hoped his school would achieve; namely, a self-sustaining, comprehensive educational
program. Although Pestalozzi never succeeded in achieving this goal, one of his disciples,
Phillip Von Fellenberg, did realize some measure of success with his school of industry
and agriculture.
Fellenberg' s combination of education with manual labor developed at his institute
in Hofwyl, Switzerland, was modeled on Pestalozzi's school at Yverdon, Switzerland. It
too was a departure from the typical mode of classical education of the period.
Fellenberg's institution was intended to be efficient, self-supporting and entirely devoted
to the improvement of social conditions of society's laborers much like Robert Owen's
communitarian system at New Lanark, Scotland. However, Arthur Bestor indicates, that
unlike Owen, Fellenberg believed his educational program should not disturb the existing
social order or stratification of society, but rather should attempt to improve the conditions
and eliminate the ignorance of the working classes. A visitor to Hofwyl succinctly
described Fellenberg's intention; "The poor were to be led by a rational and religious
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education, not only to be content with their own station, but to respect the order which
Providence had assigned them . . . ."14
Fellenberg' s institution was an example of enlightened social experimentation
decidedly utilitarian in its purpose and certainly anticipatory of vocational and rational
scientific education developed later in America. Although teachers at Hofwyl relied on the
classical curriculum, their elementary methods were similar to Pestalozzi' s and therefore
scientific in their sensory orientation. Nevertheless, religious instruction remained an
important element of the curriculum, because Fellenberg believed it fostered the proper
character necessary to understand the providential nature of social stratification.
In similar fashion, it was the development of proper character to which Robert
Owen adhered when he began his school at his textile mill in New Lanark. Owen was
unequivocal in his assertion that an individual's happiness was intimately connected to the
happiness of the community to which the individual belonged. Consequently, the
responsibility for educating and forming the character of the individual rested with the
community and its success was dependent upon the quality of education it provided.
However, it was not a religiously based community but a strictly secular one, to which
Owen referred. The dogmatic and coercive indoctrination of religiously oriented teaching
was, in Owen's view, not in unison with a rational and objective understanding of nature.
Like Maclure, Owen believed practical education was rational, objective and essential to
the improvement of worker's lives and the development of good citizens and community
members. For that reason, the pragmatism of Pestalozzi' s methods of instruction were so
appealing to Owen as well as Maclure. Evidently their mutual admiration for Pestalozzian
pragmatism was the most profound interest they shared.
I4William C. Woodbridge in "Sketch of the Fellenberg Institution at Hofwyl, in a
Series of Letters to a Friend,." American Annals of Education and Instruction I . (August
1830): 24 - 25, as quoted by Arthur Bestor, Backwoods Utopias (Philadelphia:
University of Pennsylvania Press, 1950), 138 - 140.
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In their "broadly applicable, amorphous, rationalist conceptions," the educational
theories of Maclure and Owen seem to coincide. However, Paul R. Bernard has concisely
and correctly asserted that "beyond the rhetoric of empiricism, their ideas diverge." He
has frankly suggested that their relationship was rather cursory in that they both admired
Pestalozzi "and they could agree that the best education was one that trained students minds
for empirical observation and analysis. This superficial agreement was apparently enough
to precipitate the establishment of their partnership."15
However, Owen and Maclure differed philosophically in a very basic way in what
proved to undermine their cooperative effort. Owen embraced a "panoramic and millenial
vision of reform" and sought to establish an ideal, utopian community .16 According to
Bernard, he
believed that a science of society could be defined just as Newton and other
natural philosophers had scientifically discovered the principles of the universe.
Once such a social science outlined those fundamental principles, humanity
could establish a perfect society that would usher in the rnillenium without
profoundly disturbing the social order.17
While Owen spoke in terms of applying scientific principles to ameliorate social problems
and achieve his version of a perfect society, Maclure emphasized developing and engaging
the scientific mind in the process of reform. It was the process to which Maclure was
dedicated, not the ideal end. As a result, while Owen hoped to teach students what to
think, Maclure endeavored to teach them how to think for themselves.
Furthermore, the difference between Owen's and Maclure's educational objectives
was really a distinction between cornrnunitarianism and individualism. While Owen saw

15Paul R. Bernard, "Irreconcilable Opinions: The Social and Educational Theories
of Robert Owen and William Maclure," Journal of the Early Republic 8 (Spring 1988):
36.
16Kipnis, "Propagating the Pestalozzian, 102.
17Bernard, "Irreconcilable Opinions," 35 - 36.

103
education as an extension of a community's responsibility for mutual benefit of its
members, Maclure envisioned education as a process designed to promote and achieve
individual self-reliance.
Self-reliance was the cornerstone to Maclure' s version of utilitarianism. For him,
the acquisition of "useful knowledge" encouraged self-sufficiency. Undoubtedly, the best
means for acquiring "useful knowledge" was through the development of a scientific mind,
because the utility of technological advancements relied on scientific investigations. In
essence, individual self-reliance was a natural and logical product derived from the
development of a scientific mind. Maclure went so far as to declare this dictum of selfreliance in an idealistic extrapolation of utopian proportions in a letter to Benjamin Silliman:
One can foresee a state of society where the exchange of ideas would be the
only commerce, where mankind will be so well informed, as to raise
everything they want themselves and restrain those wants within the limits of
their own productions.IS
In a more practical sense, Maclure believed the development of a scientific mind prompted
empirical conclusions and consequently raised the level of understanding among men.
Curiously, his devotion to science and the impression science made on his efforts to
promote education and utilitarian ideals have been segregated from his historical association
with Owen and the New Harmony experiment.
As a scientist, Maclure was a generous contributor and active participant in the
scientifically innovative and liberal culture young America offered. After all, he was
instrumental in converting a hobby of rock-hunting into the science of geology, and with
no formal training in science, became a leader in the American scientific community.
Accordingly, in conjunction with his established reputation in scientific circles, Maclure
parlayed this opportunity even further in his association with and subsidized support for the

18Letter from William Maclure, Paris, to Benjamin Silliman, May 2, 1825, as
cited by W. H. G. Armytage, "William Maclure, 1763 - 1840: A British Interpretation,"
Indiana Magazine of History 47, no. 1 (March 1951): 9.
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disciples of Johann Pestalozzi. By propagating Pestalozzianism Maclure entertained the
notion of a comprehensive strategy for utilitarian education that merged his obsession with
the process of scientific investigation with the systematic methodology of education. As
with most of his social convictions, Maclure' s scientific perspective tended to govern his
approach toward education, and the clarity of his educational philosophy is greatly
improved when viewed through a prism of scientific expedience.
Maclure was a scientist with a limited conjectural and presumptuous focus. While
he eschewed the contrived and frequently superfluous conventions endemic to civilized
humanity, he unequivocally valued the rational principles by which nature operated,
regarding them as the genuine and functional precepts of existence. Consequently,
sensory perception of nature, which was elementary to Pestalozzi's method of instruction,
was the basis for all facts, and therefore, all knowledge was derived from the senses. As
he logically reasoned;
All our knowledge must be drawn from the facts that exist, evident to the
senses of all . . . . True logic is only the arrangement of facts, in a chain of
reasoning, so that the last is supported by the preceeding. All arrangements of
words unsupported by facts is mere insignificant sound, sophistry and
delusion, an insult to the common sense of the audience. The truths of the
exact sciences of chemistry, natural philosophy, natural history, etc., are
extensive, multifarious, and require much time to study.19
Not surprisingly, he believed the function of education ought to be confined to
mortal needs and therefore devoted to practical necessity rather than drawn from such
subjects as literature, politics, religion and most of the classical educational curriculum.
He naturally embraced science, because an application of its methods not only improved
mankind's understanding of nature's operation but fostered objective and independent
thinking. Maclure himself was a relatively objective scientific observer who envisioned

19Maclure, Opinions, II: 27 - 28.
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education as a spartan yet comprehensive exercise of the mental faculties in the application
of a scientifically oriented methodology.
As a prerequisite, Maclure echoed Pestalozzi by invoking the following
"fundamental principle":
Never attempt to teach children what they do not comprehend, and to teach them
in the exact ratio to their understanding it, without omitting one link in the chain
of ratiocination, proceeding always from the known to the unknown and from
the most easy to the most difficult, practicing the most extensive and accurate
use of all of the senses, exercising, improving and perfecting all the mental and
corporeal faculties by quickening combination; accelerating and carefully
arranging comparison; judiciously and impartially making deductions;
summing up the results free from prejudice; and cautiously avoiding the
delusions of imagination, the constant source of ignorance and error.20
The conspicuous emphasis on scientific reasoning is clearly implicit in this principle of
education. The cognitive skills Maclure enumerated are the tools upon which scientific
investigation relies and constitute the primary functions by which the scientific method
succeeds in revealing nature's truths. Maclure' s reference to the development of these
cognitive abilities, in deference to Pestalozzi's methods for sensory learning from which
they are certainly derived, was indicative of how seamlessly unified the active elementary
learning process and the directed approach to scientific discovery were in Maclure's mind.
In several respects the educational process Maclure evidently sought to establish resembled
the continuity inherent in an evolution of learning where the rudiments of a child's
constructive powers were gradually developed into the practical wisdom and cognitive
independence necessary for complete self-reliance.
Indeed, in subscribing to the naturalistic perspective of enlightened doctrine,
Maclure's notion of education might best be characterized as a continuum devoted to the
harmonious and natural evolution of all of a child's faculties with the ultimate purpose
culminating in self-reliance and perpetual self-motivation. The underlying purpose was to

20William Maclure in the American Journal of Science and Arts 6: 145, as quoted
by Armytage, "William Maclure," 12.
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excite the child's desire to learn and encourage an application of what was learned.
Adhering to Pestalozzian conventions, Maclure concurred that children ought to be guided,
rather than forced, to learn and think for themselves. As he remarked in reference to
Pestalozzi' s methods,
Perhaps the greatest improvement that can be effected in education, is to free the
pupil as much as possible from dependence on the ipse dixit (dictum) of the
master, by teaching him to derive his knowledge directly from the things
themselves by their own observations, which make lasting impressions, and
enlist self-love to enhance the value of the knowledge acquired. This direct
mode of instruction, is entirely free from the delusions of imagination, or local
or individual prejudices, which warp, and too often hide in mystery, the
discourses of the professors.21
Here again Maclure' s focus on direct sensory experience impugned the vicarious nature of
learning that existed in the classical curriculum in favor of the "positive knowledge of the
useful arts, and exact sciences . . . necessary to the comfort and happiness of all
ranks."22 He further reasoned, that from full development of the senses, an aptitude of
meticulously applied judgement and rational interpretation become the true measures of the
proper education. In particular, the measurement, analysis and interpretation of natural
phenomena absolutely required proper application of the senses. Clearly, Maclure was
enamored with the development of these sensory skills, entreating teachers to encourage
the discipline of the senses through their accurate use, "in obtaining exact truth concerning
the positive nature of matter and motion, of animate and inanimate objects, by a quick
perception of their properties . . . by acquiring an accurate knowledge of the nature,
form, space, consistence and utility of matter."23
He admonished teachers to provide pupils with appropriate opportunities to practice
their judgement of distance, height, weight and texture of objects, and the relative

21Maclure, Opinions, I: 62.
22Maclure, Opinions, II: 360.
23Maclure, Opinions, III: 103.
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consistency and feel of substances, because all mechanisms of utility demanded accuracy
of the senses.24 In a very innovative gesture characteristic of later progressive reforms, he
reasoned that having students perpetually and directly involved in practical application of
learning through vocational training would encourage intellectual curiosity and selfmotivation, because it would provide a sense of accomplishment and introduce the value of
intellectual ownership. In a paraphrase of Maclure, Bernard has suggested, by the
combination
of intellectual education with their manual skills [students] would be more
productive and creative and would make greater contribution to the happiness of
society. For Maclure, perpetual inquiry and curiosity were necessary for the
continual progress that he hoped would emerge from the benign competition of
the federation.25
Such an emphasis on empirical, practical education was entirely consistent with
Pestalozzi's methodology and, perhaps most significantly for Maclure, was effectively
executed in a scientific curriculum. An example of this type of curriculum in operation
came from a description of the boys' school Maclure established in Paris, in 1821, where,
boys from eight to ten years old become good mineralogists and chemists,
almost equal to the analysis of rocks, and speak and grammatically understand
three to four modern languages, mathematics in all of its branches, are good
arithmeticians, and in short before the arrival of their critical time, the age of
puberty, they will possess more useful knowledge then they could have had by
the old system at the age of thirty or forty .26
With regard to sensory development, Maclure made no distinction between its
requirement for engaging in scientific inquiry and its value in establishing the judgement
necessary to exercise vocational skills. The development of the senses was absolutely
fundamental to all useful endeavors. In and of itself, the combination of science,

24Maclure, Opinions, I: 60 - 63, 90 - 92; II: 199; III: 102 - 105.
25Bernard, "Irreconcilable Opinions," 39. Paraphrase of Maclure in Opinions, I:
57 - 63.
26Fisher, Life of Benjamin Silliman, II: 43.
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technology and education fulfilled Maclure's utilitarian ideals. He was clearly intending to
establish such an educational merger at his school near Alicante, where he proposed "to
change some of their [local inhabitants] habits of cultivating the soil by showing them the
effects, and bringing within the reach of all their senses the consequences of any little
improvement I may make."27 Maclure alluded here to his contention that it was in the
actual performance of the task that the most direct and valuable learning occurred. It was
further indication as well, that Maclure recognized in the nature of the scientific process
identical components he believed were necessary to education -- the development of the
senses. The empiricism inherent in the scientific process of acquiring knowledge and
Pestalozzi's method of sensory learning were, to Maclure's way of thinking, one and the
same.
Armed with this focussed utilitarian strategy for education, Maclure's interest in the
experiment at New Harmony became the apogee for the merger of his ideas. His
educational aim remained firmly dedicated to the development of responsibly self-reliant
individuals. Education at New Harmony was to be more democratic than Fellenberg's
agricultural community at Hofwyl, more practical and utilitarian than Pestalozzi's school at
Yverdon and secular, entirely devoid of the sectarian influence endemic at other schools.
Educational processes would reflect the empiricism of Pestalozzi' s methodology,
reinforced through a scientific curriculum and integrated with vocational training in industry
and agriculture.
At New Harmony, Maclure certainly brought together all of the elements that
would help him establish his school. He had the bulk of his collections of rocks and
minerals and a large library of books, maps, charts, engravings and scientific devices
27Letter from William Maclure to Madame Marie Fretageot, Orihuela, Spain,
December 19, 1822, IM 8, 7, Ms, in the Workingmen's Institute Library, New
Harmony, Indiana. Also see journal entries from December 5, 1822 through May 2, 1824
in the European Journals of William Maclure, John Doskey, ed., 681 - 696.
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sent to New Harmony from Philadelphia. To manage this undertaking as well as
cataloguing subsequent collections at New Harmony, he enlisted the services of Charles
Pickering, librarian for the Academy of Natural Sciences. To compliment the staff of
Pestalozzian patrons who were engaged to teach at New Harmony, Maclure drew heavily
from his scientific associations as well. The arrival of the "boatload of knowledge" on
January 12, 1826, symbolized a "significant intellectual migration." Among the
passengers were scientists Thomas Say, Gerard Troost and Charles Leseuer, Pestalozzian
teachers Madame Fretageot and Phiquepal and several of their pupils, Owen and
Maclure.28
From its beginning, the community at New Harmony never really established a
firmly rooted structure, and the balance of its organizational responsibilities was tenuous at
best. Neither Owen's vision of a self-sustaining and socialistic community nor Maclure's
plan to establish a utilitarian and self-reliant educational institution was fully realized.
Despite Owen's repeated efforts to motivate community members and accommodate the
settlement's increasingly uncooperative factions, the social structure seemed perpetually
fractured. Even the original agreement in which Maclure assumed control over the
Educational Society while Owen oversaw the responsibilities for the Manufacturing and
Agricultural Societies became threatened when Owen decided to establish his own schools
apart from Maclure's. As several historians have acknowledged, the community at New
Harmony endured seemingly constant political turmoil.29
28Victor Colin Duclos, "From the Diary and Recollections of Victor Colin Duclos,
Copied From the Original Manuscript by Mrs. Nora C. Fretageot," Indiana Historical
Collections III (1916): 536. Bestor indicated that Duclos' recollections, although
reliable, contained some inconsistencies especially with regard to which members of the
original party left the boat prior to its arrival. See Bestor, Backwoods Utopis, 158 - 159.
29 Arthur Bestor, Backwoods Utopias, (Philadelphia: University of Pennsylvania
Press, 1950); W. S. Monroe, History of the Pestalozzian Movement in the United States
(Syracuse, NY: 1907); G. B. Lockwood, The New Harmony Movement (New York:
D. Appleton & Co., 1905); Kipnis, "Propagating the Pestalozzian," and Bestor,
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Nevertheless, Maclure managed to assemble a loosely associated educational
community that at the very least subscribed to Pestalozzian methodology, established
manual training of a vocational nature and encouraged scientific research, teaching and
publishing, reflecting the structure of a modern university. In fact, in the midst of
perpetual dissociation Maclure estimated that his schools enrolled nearly 400 pupils.30
Within the Educational Society three schools were organized to accommodate the
students' various ages and abilities. Owen's insistence on establishing an infant school,
not surprisingly, became the providence and responsibility of Madame Fretageot who
administered and implemented Pestalozzian methodology to her charges, all under the age
of four. Joseph Neef was enlisted as the master of the "higher school" in which children
from age five to twelve were reared. The vocational school for older pupils and adults
came under the direction of Phiquepal d' Arusmont. There were apparently few
qualifications for teaching in these schools except for a willingness to administer
Pestalozzian methods, and consequently, Neefs children as well as Robert Dale Owen,
Martha Chase and Lucy Sistaire, none of whom had any formal training, were engaged as
instructors.31
The higher school occupied the greatest part of Maclure' s attention. In it, the use
of several instruments, assortments of natural specimens, rocks, skeletons and plants
served as "the realistic bases for the study of various subjects."32 In particular, Maclure
seemed taken with the novelty of employing a variety of so called educational machines and
technical devices in a manner that suggested a scientific approach to address the problems
of instruction. He seemed obsessed with having children

Education and Refonn.
30Armytage, "William Maclure," 10 - 13.
3IKipnis, "Propagating the Pestalozzian," 196 - 197.
32Armytage, "William Maclure," 12.
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learn mechanism by machines or exact models of them, arithmetic by a machine
called the arithmometer, geometry by a machine called the trignometer, by
which the most useful propositions of Euclid are reduced to the comprehension
of a child five or six years old . . . . They learn natural philosophy by the most
improved and simple instruments. They learn music through the medium
of . . . a sonometer.33
However as William Kipnis has indicated, there is no evidence that any of these devices
were employed at New Harmony in spite of the discovery there of one elaborate instrument
used to presumably "chart individual development in crucial areas of character."34
In addition and supplemental to their academic responsibilities, students were
expected to fulfill service in an industrial department of the school in order to pay for its
maintenance. Besides providing vocational training in a given trade, such service was
touted as a practical means of promoting self-respect. As indicated earlier, Maclure was
very much in favor of experiential training in a manual trade. Accordingly he wrote to
Benjamin Silliman in March, 1826;
Already part of the boys' school is so far organized that they make shoes for
themselves, and will soon do it for the whole community. They will likewise
have workshops for tailors, carpenters, weavers, &c., in the school all of
which trades will be alternately practiced, by way of recreation from their
mental labour . . . as a useful substitute for gymnastics; to which will be added
agriculture and gardening . . . . The girls are taught the same things as the
boys, by Madame Fretageot, and are classed, alternatively, to work in the
cotton and woolen mills and in washing, cooking, &c.35
Although Maclure had originally hoped that all of the trades were alternatively
practiced, this was abandoned in favor of permitting a child to choose an occupation or
have one assigned based on aptitude. Other vocations available to boys at one time or
another included: drawing, wheelwrighting, wood-turning, blacksmithing, cabinet-

33New Harmony Gazette, I, no. 21, (February 15, 1826), 166 - 167.
34Kipnis, "Propagating the Pestalozzian,'' 200.
35Letter from William Maclure to Benjamin Silliman, New Harmony, IN, March
16, 1826, in "Correspondence of William Maclure and Madame Fretageot,'' Bestor, ed.,
331.
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making, hat-making and taxidermy; while the girls could choose from sewing,
dressmaking, millinery and housekeeping.
The contention that the variety of manual training at New Harmony constituted the
first trade school program, emphasizes how progressive productive and useful education
was at the time.36 The significance and utility of manual training and its merger with
academic instruction was reflected even more poignantly in the requirement that all students
print and publish their own textbooks, construct and create their own maps, globes and
charts and build their own instruments and experimental apparatus. Such direct experience
in the use of tools and accessories to in combination with development of manual skills and
dexterity functioned as educational imperatives for Maclure' s scientific curriculum.
In order to achieve this confluence of educational expedience, Maclure' s ideal
curriculum was decidedly a collection of courses in the hard sciences. Because these
subjects imparted "practical and positive knowledge" and encouraged individual inquiry,
Natural History, Mineralogy, Geology, Botany, Zoology, Arithmetic, Mechanics,
Natural Philosophy, Geography, Astronomy, Drawing and Chemistry were considered
most valuable. Instead of offering students an assemblage of courses saturated by
aphorisms of what to think, these courses were identified for implicitly training students
how to think by demanding "that everything in the natural world should be subject to
analysis."37
The curious reference to the development of drawing skills and exercises in natural
philosophy were particularly significant. Maclure believed instructing students to make
accurate representations of nature and to elucidate concepts of natural processes were
necessary for establishing a sound foundation for exercising proper and positive
36Kipnis, "Propagating the Pestalozzian," 205.
37Bernard, "Irreconcilable Opinions," 39. See also Harvey L. Carter, "William
Maclure," Indiana Magazine of History 31, no. 2 (June 1935): 87 - 88.
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judgement. He repeatedly asserted that the formation of "accurate ideas" was fundamental
to acquiring "positive knowledge" and developing clear and appropriate democratic
interests as well.38
Beyond their academic and curricular relevance, Maclure believed study of the
natural sciences offered amusement as hobbies as well. He wrote,
The best, most useful and cheapest pastime is the natural sciences, which can
be practiced in all countries and all climates at the least expense of either money
or morals . . . and teaching [children] an accurate mode of examining the
properties of substances they are interested in knowing.39
In essence, Maclure' s attitude toward science was as much a reflection of his personal
interest and satisfying experiences gathered from his own geological investigations as it
was a representation of the definitive educational curriculum he intended to establish. He
obviously endorsed scientific inquiry because its merits had utilitarian value, but he clearly
enjoyed the personal gratification that came from independent and original scientific
research as well. Much to Madame Fretageot' s displeasure, this attitude engendered
relatively little teaching among the scientists at New Harmony. While Charles Lesueur,
Thomas Say and Gerard Troost regularly lectured on topics in the sciences, primarily to
the adult school run by Phiquepal d' Arusmont, they spent most of their time engaged in
their individual scientific pursuits. As a result, unwillingness to teach day to day subjects
provoked animosity, prompting Madame Fretageot to complain that Troost and Lesueur
"shut themselves up in their cabinet" conducting their independent researches at the expense
of teaching.40

38Maclure, Opinions, I: 49, 53, 57 - 58.
39Maclure, Opinions, III: 224.
40"Education and Reform at New Harmony," Bestor, ed., Indiana Historical
Society Publication 15, no. 3 (1948): 390.
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Indeed, Maclure's primary purpose in collecting Troost, Say and Lesueur at New
Harmony was to establish a center for the promotion of scientific inquiries and the
dissemination of scientific discoveries. The educational benefits of creating such a center
where students could learn by observing leading scientists in the process of conducting
their research ran parallel and was perhaps even peripheral to the establishment of a
scientific press. This enterprise coordinated research, engraving, printing and hand
coloring for the purpose of publishing scientific texts as well as other useful treatises
emphasizing practical knowledge.41
By August, 1827, the press became operational, and advertisements for texts
began to appear in the New Harmony Gazette.42 Although Lesueur's Fish of North
America was never completed, Say's seven volume American Conchology was published
by the School Press from 1830 - 1837. In addition, a journal edited by Say and known as
the Disseminator of Useful Knowledge; Containing Hints to the Youth of the United States
- From the "School of Industry" was issued by the School Press from January 16, 1828
until June 25, 1831. A particularly noteworthy and monumental 1841 School Press
publication was the North American Sylva of Francois Andre Michaux containing 156
colored plates produced from the original copper engravings purchased in France and
brought to New Harmony by Maclure in 1826. Of course Maclure's contributions and
essays to the New Harmony Gazette and Disseminator were collected and published as his
Opinions in three volumes in 1831, 1837 and 1838 respectively.43
While the scientists remained more or less closeted with their investigations and
research and concerned with their publications, Joseph Neef and Madame Fretageot
41"Education and Reform at New Harmony," Bestor, ed., 398.
42New Harmony Gazette, II (August 29, 1827), 375.
43"Education and Reform at New Harmony," Bestor, ed., 406 - 408. See also
Armytage, "William Maclure," 16- 17.
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became the principal functionaries of Maclure's educational aims. With Maclure's frequent
and lengthy absences from New Harmony, Madame Fretageot assumed complete
responsibility for the administration of instruction at the New Harmony schools. In fact,
she served in the capacity of teacher and adminstrator longer than any other leader and
effectively managed Maclure's educational plan there until 1831. Bestor was undoubtedly
correct when he suggested that "New Harmony was Madame Fretageot's monument as
truly as it was ... Owen's or Maclure's."44 However, Joseph Neef, perhaps better than
any other teacher, managed to execute the specifics of Maclure' s scientific curriculum.
Because he shared Maclure's aversion to the classical curriculum and had trained
under Pestalozzi, Neef embraced the educational value of nature, envisioning the natural
environment as a classroom for learning through the exercise of the senses. More
importantly to Maclure, as Gerald Gutek has indicated, Neef recognized,
through the observation of the regularities and patterns which nature exhibited
that man, as a scientist, had discovered natural laws Neef intended that his
students would recapitulate the experience of early man in observing natural
phenomena. In emulating the example of science, they would make new
discoveries which would advance their knowledge of reality and further their
growth in rationality.45
As a matter of course, Neefs students were expected to be active learners,
because he believed natural science was functional rather than inert and required both the
physical and cognitive participation of the learner. In most respects, Neef, like Maclure,
measured the value of education as a function of direct experience rather than through
vicarious relativity. For that reason, activities like gardening, manual labor in a trade or
manufacturing process were required and regarded as important means of instruction
particularly when they involved cooperative efforts among students. Through this process,
the children's active participation in learning not only required them to exercise their senses

44"Education and Reform at New Harmony," Bestor, ed., 406.
45Qutek, Joseph Neef, 105 - 106.
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but demanded an application of manual skills and ultimately encouraged them to probe
beyond the superficial environment revealed by their senses alone.
Ideally, what Maclure and Neef hoped to achieve by this combination of manual
and cognitive education was to develop a student's ability to think scientifically and
independently and exercise critical judgement. From science the student would develop an
aptitude for thorough examination and meticulous observation, methods of analysis and a
balanced prosecution of judgement and interpretation of factual information. By learning a
manual trade the pupil would hone operational skills, develop self-respect through the
accomplishment of physical tasks and enjoy confidence in the ability to manipulate the
physical environment. Accordingly, the cumulative cultivation of this fusion of
educational objectives would presumably produce self-reliance and an appreciation for
utilitarian ideals.
For Neef as well as Maclure, perhaps the most profound benefit provided by a
scientific education was the development of scientific thinking. As mentioned in Chapter
II, Neef s application of Pestalozzi' s techniques, his emphasis on learning by experience
and his insistence on developing a child's ability to critically analyze were the integral
elements of a scientific education and were essentially a practical rendering of Maclure' s
scientifically oriented educational aims. Although a scientifically oriented educational
program was significant for disseminating useful knowledge and the tools and skills for
obtaining useful knowledge, this aim was peripheral to the development of scientific
thinking.
In spite of these admirable aims, the educational experiment at New Harmony
failed to meet the expectations of any of its leaders. This appeared to be not entirely the
fault of the educators so much as a substantial failure on the part of the social functions of
the community at large. According to Bestor and several other historians, the failure of
New Harmony was the result of malingering, incompetence and inefficiency from all
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sectors of the community. As a result, support for the educational experiment was never
fully realized due to the practical difficulty of providing sufficient resources and fulfilling
community responsibilities.
The seemingly perpetual lack of resources and the burden of maintaining a cohesive
organization was further compounded by the stubbornly independent-minded natures and
frequently conflicting opinions of the community leaders. Of the three original societies;
Manufacturing (or Mechanic), Agriculture and Education, none managed to provide
enough resources to sustain themselves let alone the rest of the community. Robert Owen,
in his effort to hit upon some semblance of successful organization, restructured New
Harmony's societies several times and even introduced a competitive school system apart
from the one overseen by Maclure. This action of course, incited hostility and further
dissociation between community members and resulted in the unfortunate disintegration of
the socialistic purpose to the community. With the short-lived social experiment plagued
by continual fractious turmoil, its anticlimactic demise culminated in Owen's departure in
June, 1827.
With Owen gone, Maclure renewed his effort to try out his educational plans upon
orphans, following another of Pestalozzi' s models while adhering to Rousseau's earlier
advocacy of educating children apart from their parents. Rousseau had reasoned that
orphans were not subject to the potentially corrupting indulgence of familial influences nor
secured by the natural support a family might provide and were therefore especially
vulnerable to alternative forms of education while entirely dependent upon their educational
community for their intellectual, physical and emotional development. Just as Pestalozzi
had hoped to develop all of these human faculties in his orphaned pupils at Yverdon and
Bergdorf, Maclure considered orphaned children as the ideal pupils in which to develop
the qualities necessary for self-reliance.
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Unfortunately, although Maclure's New Harmony schools initiated the scientific
curriculum he endorsed, his own departure late in 1827, the uncooperative despair
between his associates and the disillusionment of his educators left his educational plans in
an acephalic state.46 In 1827, Gerard Troost left New Harmony for the University of
Tennessee, becoming a professor of natural history and geology, and in Maclurian
fashion, amassing one of the finest collections of natural history specimen west of the
Appalachians. Joseph Neef, along with several members of his family, departed for
Cincinnati, Ohio in 1828, thereby depriving the school of instructors. He returned briefly
to New Harmony in 1834, but by then the original educational institution had all but
disappeared. Madame Fretageot returned to Paris in 1831 before travelling to visit Maclure
in Mexico where she died in 1833. Thomas Say remained in New Harmony until his death
in 1834, and Charles Lesueur returned to his native France shortly afterward, in 1836, to
become museum director at Le Havre.
Despite its brief duration, Maclure's educational venture at New Harmony was a
magnet for scientists as well as educators. "Visitors like Constantine Rafinesque ( 1783 1840), John J. Audubon (1785 - 1857), Joseph Leidy (1823 - 1891), Leo Lesquerex
(1806 - 1889), George Engelman (1809 - 1884) made the place a scientific mecca, to
which such a world famous geologist as Sir Charles Lyell had to pay his respects."47 In
fact, several natural historians and geologists frequented New Harmony or corresponded
regularly with its scientists. Major Sidney Lyon, who conducted the first geological
survey of Kentucky, H. A. Worthen, the state geologist of Illinois, E.T. Cox, state

46Maclure's precarious health demanded a better climate, and he left for New
Orleans for the winter, choosing to subsequently relocate permanently in Mexico. He had
spent only nine consecutive months at New Harmony, but through Madame Fretageot and
Thomas Say managed to give a brief breath of life to both his educational ideas and his
scientific interests.
47Armytage, "William Maclure," 19.
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geologist of Indiana and J.C. Norwood, who conducted the first geological survey of
New York were among the most prominent visitors.48
However, one of New Harmony's residents was perhaps the most impressive
testament to its scientific legacy. David Dale Owen, Robert Owen's son, having
presumably been influenced at New Harmony, went to Europe for advanced training in
geology and subsequently joined Troost in Tennessee. He eventually returned to New
Harmony to organize the predecessor to the United States Geological Survey under the
auspices of the General Land Office. In this capacity, David Dale Owen conducted state
surveys in Indiana, Wisconsin and Minnesota and trained several surveyors and
geologists. 49
Of course Maclure's founding of the School of Industry in 1827, and subsequent
establishment of The Workingmen 's Institute in 1836, both in New Harmony, along with
his generous contributions posthumously dedicated for the establishment of libraries for the
"benefit and advancement of the industrious producers," reflected an optimism in selfmotivation and the confidence in freedom and opportunity. His conviction that scientific
education and an education in scientific subjects developed the cognitive facility of how to
think rather than what to think illustrated that science education was but one facet of his
utilitarian agenda and anticipated later epistemological ideas directed at the values and
objectives that public education ought to address. That utilitarian agenda demonstrated
Maclure's penchant for merging ideas and his preoccupation with and optimism in the
process of education as the remedy for social stratification. Undoubtedly, where the
48Harvey J. Van Cleave, "The New Harmony Venture and its Relation to Natural
Science," Bias 22, no. 4 (December 1961).
49J. Percy Moore, "William Maclure - Scientist and Humanitarian," 238. It is
fitting irony that both David Dale Owen and Robert Dale Owen became two of New
Harmony's most famous "sons." For his part Robert Dale Owen, Robert Owe.n's eldest
son, subsequently became a United States Representative from Indiana and a champion for
the founding and support of public education and publicly funded libraries.
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scientific community enjoyed the support and accepted the geological contributions of a
devoted colleague, science education found a pragmatic advocate for reform in William
Maclure.

CHAPTERV
EPILOGUE
There is little dispute that William Maclure, a principal member of the American
scientific community, embraced a scientific perspective that lent itself to his educational
philosophy. In fact, as Paul Bernard has recognized, "Maclure believed that knowledge
was the constantly changing product of a scientific process."t Indeed, it was the
implementation of a scientific process for educating children and the emphasis of a
scientific curriculum to which he invested his most ambitious efforts. Convinced that
science provided the most effective method for teaching children how to think and
developing in them the qualities necessary for self-reliance, Maclure regarded scientific
knowledge as the most appropriate means of delivering them from the inevitable inequities
of social stratification. This enlightened approach toward social reform resembled the
progressive agenda destined to emerge in America eighty years later. Although he certainly
avoided participating in routine administration or engaging in pedagogy himself, his
establishment of and philanthropic support for the utilitarian merits of a Pestalozzian,
scientifically-oriented educational plan were significant antecedents in the evolution of
education in America.
It was the merger of ideas, the combination of enlightened social philosophy,
practical education and science that rendered Maclure' s contribution to the history of ideas
remarkable. The integration of research, teaching and dissemination of knowledge

I Paul

R. Bernard, "Irreconcilable Opinions: The Social and Educational Theories
of Robert Owen and William Maclure," Journal of the Early Republic 8 (Spring 1988):
22.
121
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through publication which has become the standard function of American universities can
be attributed to its inception at Maclure's Education Society in New Harmony. The
introduction of progressive vocational training programs, predecessors to trade schools
and vocational education in secondary schools had as their model the rudimentary
requirements prescribed by Maclure and Neef in all of their collective educational
endeavors.
Although not immediately embraced by educators of the period, perhaps Maclure' s
most significant contribution to education was his elevation of science and his
establishment of a scientific curriculum. Through his persistent advocacy of science as a
tool for satisfying the utilitarian exigencies of industrial and agricultural progress, he
inspired fellow scientists to address the pragmatic utility as well as the intrinsic value of
scientific education. From his generous philanthropic gestures, it was well known among
his contemporaries like Samuel G. Morton, that "there are few cabinets of Natural History
in our country, public or private, that have not been augmented from his stores; and
several scientific publications of an expensive character, have been sustained to completion
by his instrumentality ."2 In laying the foundation for a scientific curriculum, Maclure
initiated and consistently endorsed an educational plan that emphasized utilitarian skills and
adhered to empirical learning methods. His promotion of a scientifically-oriented,
empirical and utilitarian curriculum highlighted the value of science education in much the
same way sociologist Herbert Spencer later argued in 1858 that science was "the
knowledge of most worth."
Ever the pragmatist, Maclure's educational principles echoed utilitarian philosophy
adopting as its focus the acquisition of "positive knowledge." "Positive knowledge of

2Samuel G. Morton, A Memoir of William Maclure, Esq., Late President of the
Academy of Natural Sciences (Philadelphia: Merrihew & Thompson, Printers, 1844),
29.
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useful arts, and exact sciences are necessary to the comfort and happiness of all ranks," he
declared. In logical fashion he reasoned; truth, or the correctness of ideas, depended on
the accuracy of judgement derived exclusively from mastery of the senses and development
of the mental faculties achieved through an empirical study of nature. An empirical
understanding of the true nature of matter, motion and mankind was best acquired, he
contended, through a scientific learning process. In a very pragmatic sense for Maclure,
positive knowledge represented the proper education for the future and reflected the
progressive disposition of the rapid technological expansion of a burgeoning industrialized
society. Not surprisingly, he remained steadfastly opposed to the "vague, voluminous,
unfair and partial know ledge of the past" and present.3
In fact, Maclure expressed strong disapproval of the capricious education inherent in
studies of the past and present. He frequently and openly conveyed his derision, asserting
that
the knowledge of the present, is drowned in a flood of literary fictions,
poetry, plays and romance, which require more than ordinary patience to wade
through, and for your trouble, you have exaggerated fancies of the
imagination, but little reality . . . . The knowledge of the past is worse than
useless since the improvements of the present, render all imitation of their
tyranny, cruelty, and abuses, physical and moral, injurious to the rising
generation.4
From this rather scathing rebuke, Maclure clearly exhibited contempt of knowledge
acquired from the study of history, religion, literature and the classics, and did not deem
them worthy of inclusion among the curricular components that constituted positive
knowledge.

3William Maclure, Opinions on Various Subjects Dedicated to the Industrious
Producers, 3 vols. (New Harmony, Indiana: The School Press, 1831 - 1838), II:
360.
4Maclure, Opinions, II: 360 - 361.
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Instead, Maclure offered the scientific curriculum as the unmistakable representative
of positive knowledge and the progressive successor to the obsolescent classical
curriculum. In one of his essays he delivered a didactic exhortation, wherein he justified
the purpose of teaching positive knowledge;
positively useful knowledge, conveyed through the medium of our senses,
ought to be the chief object of all systems of education. And there are many
reasons why natural history is the most solid foundation on which all
subsequent knowledge ought to be built. 1st, because the study of it consists
of simple ideas, arising from direct use of the senses; 2ndly, it pleases and
amuses the pupils, and can be taught without the force of punishment or
coercion; 3dly, it gives them the habit of diligently observing and accurately
examining . . . and teaches them not to suppose that they know anything, until
they have investigated all its properties; . . . 4thly, it makes them familiar with
the useful properties of surrounding objects; 5thly, the endless variety of
nature, furnishes complete, innocent and useful recreation and amusement,
which banishes all that irksome tedium and ennui. Arithmetic by head or
memory, excludes the dreams of the imagination, and may be taught along
with natural history. The first disciplines all the faculties of the mind while the
last teaches accurate observation . . . the want of which is the cause of many of
our errors and misconceptions.5
While entertaining little tolerance for subjects of the imagination, Maclure clearly
emphasized that an education whose commencement and primary basis was truth and
reality acquired empirically -- directly from sensory experience and scientific observation -prepared the mind to exercise requisite judgement, interpretation and opinion. He insisted,
Nothing but positive knowledge ought to be taught in schools. The inculcating
of opinions is burdening the next age with the errors, superstition and
delusions of the present, and impedes much the progress of intellect. Teach
the youth every kind of useful knowledge, and leave the application, until
future circumstances dictate the conveniency or necessity of acting or forming
opinions.6
Maclure believed too many opinions arose from unsubstantiated bias and faithful ignorance
rather than from reasoned experience. According to him, for the mind to lay fallow
accumulating the detritus of contrived collections of conjecture, without proper cultivation

5Maclure, Opinions, II: 100 - 101.
6Maclure, Opinions, II: 101 - 102.
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to extract and excite the faculties of observation and reason, produced only the vacancy of
ignorance in perpetuity. While imagination is certainly essential for the creativity that
drives all intellectual processes, especially science, Maclure did not encourage imagination
as an educational priority but preferred to adhere to the adage, "necessity" rather than pure
imagination "is the mother of invention."
In a broad societal context, Maclure hoped to transform the dependence characteristic
of ignorance and blind faith into the self-reliance achieved from the cultivation of empirical
knowledge. The elimination of ignorance was obviously the "Holy Grail" of educational
reform for which a variety of school systems have been established. Arthur Bestor' s
notion that the school can act as the model for the ideal community was certainly what gave
the New Harmony experiment its appeal and succeeded in bringing Robert Owen and
William Maclure together.7 However, as mentioned earlier, while Owen's version of
education sought to promote "correct ideas" and establish "living principles" by
manipulating the circumstances in which people lived and learned, Maclure envisioned
education as a continuous process that required skills, not principles, so that students
learned to think independently and contribute to the educational process. Ultimately, Paul
Bernard has

suggested~

only when this process was established could humanity realize Maclure's own
vision of the perfect society, the democratic federation . . . . Both Maclure and
the pragmatists sought to establish a democratic community of inquiry, and
Maclure would probably be comfortable with John Dewey's assertion that
"democracy is the faith that the process of experience is more important than
any special result attained."8
Undoubtedly Maclure's love of science and his propensity for accumulating specimen
and garnering ideas reflected a preoccupation with the learning process and an obsession

7Arthur Bestor, Backwoods Utopias (Philadelphia: University of Pennsylvania
Press, 1950), 134 - 135.

8Bemard, Irreconcilable Opinions, 42 - 44.
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with gathering knowledge. However, he did not characterize knowledge as simply a
stagnant product but as the active ingredient for acquiring, discovering and applying
innovative ideas and time-honored experience. For Maclure, education was ubiquitous,
and its utilitarian value best achieved through an empirical process of perpetual inquiry. In
essence, it was the synthesis of knowledge to which Maclure was devoted and by which
he believed formal education ought to function, and his scientifically-oriented educational
experiments at New Harmony and elsewhere reflected this ideology.

APPENDIX

MAPS I & II
WILLIAM MACLURE'S EUROPEAN TRAVELS,
SCALE: 1:12,470,000

Route No.
I.

II.

1805 - 1825

Orthographic Projections Source: National Geographic Society, December, 1991.

Route Travelled
Departed from Paris, June 30, 1805; travelled throughout Switzerland and
returned to Paris, October 17, 1805.
Departed from Paris, November 3, 1807; travelled south to the
Mediterranean Sea and along the Spanish coast and arrived in Cadiz,
Spain, May 28, 1808.

III.

Departed from Uppsala, Sweden, November 18, 1809; travelled to Oslo
and Stockholm prior to a trek along the Baltic Sea coast into Finland
then south to St. Petersburg, Kiev and Odessa; finally headed north to
Warsaw and arrived in Cracow, Poland, September 14, 1810.

IV.

Departed from Basle, Switzerland, August 18, 1811; travelled through to
Geneva then on to Trieste, Italy, south to Bologna, Rome and Naples
then north along Italy's western coast to Genoa and Turin and across
France to the West coast prior to arrival in Paris, July 16, 1812.

v.

Departed from Paris, July 3, 1813; travelled through Switzerland and
returned to Paris, October 3, 1813.

VI.

Departed from Paris, January 30, 1814; travelled through Bordeaux,
Montebaum and Lyon and arrived in Fountainebleau, May 9, 1814.

VII.

Departed from Paris, November 16, 1820; travelled south and arrived in
Madrid, June 29, 1821.

VIII.

Departed from Madrid, November 17, 1822; arrived in Alicante, Spain,
May 2, 1824.

IX.

Departed from Newry, Ireland, June 12, 1824; travelled to Dublin,
Belfast and on to Glasgow and Edinburgh, south through London and
arrived in Paris, September 11, 1824.
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